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MONOCLONAL ANTIBODIES AGAINST HUMAN COLON 
CARCINOMA-ASSOCIATED ANTIGENS AND USES THEREFOR 

This application is * continuation-in-part of U.S. application 
Serial No. 08/159,836 filed Nove.ber 30 , 1993, which is a continuation-in-part 
of U.S. application Serial No. 08/117>30 t filed September 7, 1993 now 
abandoned, which is a continuation-in-part of U.S. application Serial 
No. 07/670,816, filed March 18. 1991, now abandoned, which i, a continuation- 
in-part of U.S application Serial No. 07/176,337, fil.d March 31, 1988, now 
abandoned. 

BACKROOM) nv ravtNTTnn 

Field Of th. I.v.nM.. 

Thi. inv.ntion. In th. fi.ld of i-ounology .„ d ..dicin.. r , Ut „ M 
n.v hybrldc lin.s .„d th. .onocWl .ntibodi.. (-Ab.) th.y ,.cr.t. which .r. 
specific for clinically d«fin.d colon c.rci„o 1M ..„oci«.d .ntlg.ns. Th. M.b, 
•r. u,.f ul for i„.u„od.c.ccio„ .nd i-unoth«. py of co lon c.rcino M „ 

w.ll for th. d.t.ction .nd purification of colon c.rci„o....,.ocl.t.d 
antigens. 

D«gcrlDtion of rh. »~k«round A r f 

During ch. proc... of oncog.n.»is , . nuab.r of c.ll-.urfac. 

-ol.cul.. or «rk.r. app^on c.U.. Such tu^r-r.Ut.d M rk.r, includ. 

oncof.toprot.lna. n.o-glycoprot.in, , .phingolipida . and .odif icatlon. of 

.xi.tlng ,urf.c. prot.ln,. Such n.v or .It.r.d .tructur.. ar. oft.n ah.d fro. 

th. tu.or c.U .urf.c. and ap P .. r in th. „ M or in oth.r biological fluid, 
Th. d.t.ction of .ny of ch... .ub.tanc. or -tu.or »«k.r.. ,.rv.. «. th . b „i. 
for diagno.ing or -onitoring th. progr... of n.opl.,tic di.. M .. 

Early ani M l ,tudl.. d..on.tr.t.d that, aaong th... tu»or .ark.rs 
« .ub,.t of tumor ...bran, prot.ln or glycoprot.in antig.n. w.r. i»unog.nlc 
Upon .ppropri.t. r. introduction into th. tu.or-b.«ring ho.t. typically .ft.r 
.urglcl r..ov.l of th. pri-ary tiaor. ,uch antig.n, could .ff.ctiv.ly block 
the establishment of new tunor growth. 
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An attempt to use similarly derived tumor -associated antigens in 
humans was made by Hollinshead and Stewart using a relatively purified membrane 
preparation in patients with lung cancer (Stewart, T.H.M. et al . . Ann . N Y 
Acad. Scl. 112:436 (1976)). These studies were later expanded to include 
patients with melanoma and colon carcinoma, wherein different pooled allogeneic 
tumor preparations were administered in combination with complete Freund's 
adjuvant (Hollinshead, A.C. at al. . ££flce_r. 42:1387 (1982); Hollinshead, A.C. e_£ 
AU. fiADiil i£:480 (1985)). 

The use of Freund's adjuvant was based on observations that normal 
tissue antigens with this adjuvant produced severe autoimmune responses in 
animal recipients, whereas in the absence of this adjuvant, no adverse 
reactions were seen. The adjuvant was thought to promote antigen processing by 
host macrophages as well as prolong the stimulatory action of the antigen at 
the site of its deposition (see. for example, Rottt, I., Essential Immunology . 
6th Ed., Blackwell Scientific Publications, Oxford (1988)). 

The above observations served as the basis for early clinical 
trials using specific human tumor membrane proteins and glycoproteins as tumor 
"vaccines." Various of the tumor- associated antigens which had been isolated 
and characterized could prolong survival and, in some cases, produce regression 
of metastatic disease. 

With the advent of monoclonal antibody (nAb) technology, it has 
become possible to obtain pure antibody populations which permit better 
purification and characterization of the various tumor markers and tumor - 
associated antigens that are. useful for immuno diagnosis or immunotherapy. Many 
mAbs have been dascrlbed that have varying degrees of selectivity for tumor 
antigens (versus normal cell surface markers) ; some of these tumor antigens are 
broadly represented across several or many tumor types, whereas others appear 
to ba truly tumor -spec if ic . A number of these mAb- tumor antigen systems are 
described below. 

Herlyn *t_aj^ t Proc Natl. Acad. Scl. USA 76:1438 (1979), discloses 
two mAbs obtained by immunizing mice with human colorectal carcinoma (CRC) 
cells. The mAbs have selective reactivity with human CRC cells. One mAb, 
1083-17 (the forerunner of 17-lA), is now known to react with a 41 kDa 
glycoprotein (see below). 

Herlyn et al . . J. Clin. Immunol. 2:135 (1982). described the 
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detection of a circulating colorectal carcinoma (CRC) -associated antigen by « 
mAb developed against a membrane antigen of the SW116 cell line. MAbs 19-9 and 
52a, which recognize a monosialoganglioside antigen (Hagnani, J. L. et al . . 
iiiinc^ 2iZ:55 (1981)), reacted with cells of 8 of 12 CRC lines as well as wich 
5 the cells of one gastric carcinoma and one pancreatic carcinoma. MAb C 4 14 

reacted with four of six CRC cultures and with gastric tuaor cells. The 
binding of mAbs 19-9 and 52a to tuner cells was inhibited by a CRC patienc's 
serum. However, CRC sera inhibited binding less frequently than did sera from 
patients with pancreatic or gastric tuaor s . 
10 Cirardet et , al . , J, Umml .. 12$: 1497- 1503 (1986), disclosed mAbs 

against human colon carcinomas. The L-Dl mAb reacted with a 41 kDa 
glycoprotein, believed to be the same antigen as that defined by mAb 1083-17-U 
(Herlyn Cg a l,, 1979, uuja) . The L-C5 mAb precipitated proteins having 
molecular weights of 43, 45, 47 and 53 kDa from LoVo colon carcinoma cells. L- 
Dl did react with cervical carcinoma lines, while L-C5 reacted with breast 
carcinoma lines. Their binding to pancreatic carcinomas was not examined. 

Creiner et, al , , Sfiiejic* 211:895-898 (1987), discloses mAb 06.2 
which reacts with a 90 kDa glycoprotein allegedly found in 75-80X of breast 
carcinomas and more than 90X of colon carcinomas. 

Sakamoto e t a l ., U.S. Patent 4,579,827 (4/1/86), discloses a number 
of mAbs said to be useful for diagnosing or treating human colon cancer by a 
number of different approaches. None of these mAbs is shown to react with a 
human colon carcinoma -associated antigen that is a protein of either 61 or 72 
kDa molecular weight, distinguishing these antibodies from the antibodies of 
25 the present invention (described below). Furthermore, none of the Sakamoto 

mAbs have the dagree of colon tumor specificity of the mAbs disclosed in the 
present application. 

Delaloye ct al. , J. Clin. lOYMt, 21:301 (1986), discloses the use 
of a mAb specific for carcinoembryonic antigen (CEA) to detect colorectal 
carcinoma In vjvo using 123 I- labelled fragments and emission computerized 
tomography. The mAb described bears no relation to the mAbs of the present 
invention. 

Douillard at al, , Hvbrldoaa SuddI. 1 :S139 (1986), describes mAb 
17-1A and its cytotoxic properties to gastrointestinal adenocarcinomas ia 
vi££2. 17- 1A was used with some degree of success in immunotherapy trials. 
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This mAb is said to recognize a 38-41 kDa protein and has a broad range of 
reactivity and lack of colon tumor specificity, clearly distinguishing it from 
the antibodies of the present invention. 

Scannon ei_aj_ U.S. Patent 4,590.071 (5/20/86), discloses mAbs 
specific for melanoma antigens conjugated to toxic proteins such as ricin A 
chain and the use of these compositions to treat melanoma There is no 
disclosure directed to colon tuaor antigens or antibodies and their uses. 

The relatively pure antigen preparation containing the immunogenic 
colon carcinoma membrane antigens to which the mAbs of the present invention 
are directed was originally described by Hollinshead et al . . Science 177:887- 
889 (1972). 

The clinical evaluation of the above antigen preparation, including 
a description of its immunogenicity and potential for enhancing patient 
survival through stimulation of specific active immunity, was described by 
15 Hollinshead et al. . 1985. supra . 

The work of the present inventors leading to the present invention 
is briefly described in an abstract by Tsang et al -Monoclonal Antibodies to 
Human Colon Carcinoma Associated Antigens," Intl. Symp. Biotech, in Clin. Med., 
Rome, Italy, April 13-15, 1987. This reference was made available to the 
public less than one year before the filing of the ultimate parent application 
(U.S. Serial No. 07/176,337) for the present application. 

SUMMARY OF THE IHVENTTOH 

The present inventors have produced murine mAbs and mouse -human 
chimeric antibodies specific for colon carcinoma- associated antigens which 
were known to be immunogenic in humans. These antigens, isolated in the 
inventors' laboratory, are unique among the previously described colon cancer 
antigens in that (1) the epitopes recognized by the mAbs are of the protein and 
not the carbohvdr«t« component of tumor- associated glycoproteins; (2) the 
antigens are not expressed in normal tissues; (3) the antigens are tumor- 
specific, being present in malignancies of colon, breast, and ovarian cancer; 
(4) the antigens are immunogenic in humans, having the capability of enhancing 
host anti- tumor immunity by both cellular as well as humoral responses, thus 
improving survival in cancer patients; and (5) the imnunogenicity in humans is 
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specific, in chat only colon, breast and ovarian cancer patients, but not 
patients with other foras of cancer, show evidence of specific in vivo or in 
v ltrg immunological reactivity to the antigens. 

The mAbs and chimeric antibodies of the present invention are 
uaeful for diagnosis or therapy of colon, breast, and ovarian carcinoma, for 
example by imaging metastatic tumors, by delivering cytotoxic agents to the 
tumors, and by activating host effector mechanism, such as antibody-dependent 
cellular cytotoxicity (ADCC) or complement dependenr cytotoxicity (CDC) to 
directly kill tumor cells. 

The present invention is thus directed to a monoclonal antibody 
specific for a human colon carcinoma-associated protein antigen wherein the 
antigen is specifically immunogenic in humans, and the antigen is not 
detectable on normal human tissues or on human carcinoma cells other than 
colon, breast and ovarian carcinoma cells. Also included are antigen-binding 
fragments or derivatives of the antibody. 

The present invention is also directed to a chimeric antibody specific 
for a human colon carcinoma- associated protein antigen wherein the antigen is 
not detectable on normal human tissues or on human carcinoma ceils other than 
colon carcinoma cells. 

In one embodiment, the antibody is specific for a CCAA which is a 
protein having a molecular weight of about 61 kilodaltons. In another 
embodiment, the antibody is specific for a CCAA which is a protein having a 
molecular weight of about 72 kilodaltons. In a preferred embodiment, the 
antibody is the mouse monoolonal antibody 33.28 or 31.1 or an antibody which 
binds specifically to the same colon carcinoma- associated epitope as that bound 
by 33.28 or 31.1. In another preferred embodiment, the antibody is a 
mouee/human chimeric antibody Chi #1 that binds specifically to the same colon 
carcinoma- associated epitope as that bound by 31.1. 

The present invention is also directed to the above antibody 
immobilized on a solid phase. 

The present invention includes the above antibody detectably 
labelled, for example, with a radiolabel. 

In additional embodiments, the above antibody is conjugated to a 
cytotoxic radionuclide, a cytotoxic drug, or a cytotoxic protein. 

In yet another embodiment, the present invention is directed to 
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monoclonal antibodies against the above antibodies, i.e., second generation 
monoclonal antibodies. 

In a further embodiment, the present invention is directed to third 
generation monoclonal antibodies, i.e., monoclonal antibodies directed against 
the above second generation monoclonal antibodies. 

The present invention is also directed to the above -discussed colon 
carcinoma- associated antigens which are unique in that (1) the epitopes 

recognized by the mAbs are of the protein and not the c arbohydrate component of 
tumor- associated glycoproteins; (2) the antigens are not expressed in normal 
tissues; (3) the antigens are cumor-specif ic , being present in the 
malignancies of colon, breast and ovarian cancer; (4) the antigens are 
immunogenic in humans, having the capability of enhancing host ant i- tumor 
immunity, thus improving survival in cancer patients; and (5) the 
immunogenic ity in humans is specific, in that only colon, breast and ovarian 
cancer patients, but not patients with other forms of cancer, show evidence of 
specific in vjY9 or in vitro immunological reactivity to the antigens 

To date, all other purified antigens that have been used have 
failed to elicit both a cellular and a humoral response. 

The present invention also provides a pharmaceutical composition 
useful for the immunotherapy of colon, breast and ovarian cancer comprising an 
antibody, fragment or derivative, as above, conjugated to a cytotoxic 
radionuclide, a cytotoxic drug, or a cytotoxic protein, in a suitable 
excipient . 

The present invention includes an immunoassay method for detecting 
in a sample a colon carcinoma- associated antigen capable of binding to the 
33.28 or 31.1 murine monoclonal antibody or Chi #1, comprising: 

(a) contacting the sample with an antibody described above; and 

(b) datectlng the antigen by detecting the binding of the 
antibody. 

30 In another embodiment, the invention provides an imaging method for 

detecting a colon carcinoma- associated antigen In a subject, comprising: 

(a) contacting the detectably labelled antibody as described 
above with the subject; and 

(b) detecting the antigen. 

35 The present invention also Includes a method of killing cells 
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carrying a colon carclnona-associated antigen, comprising: 

(a) d.liv.ring to ch. cell, an antibody ., above , and a cytocoxlc 
tf factor agent; and 

(b) allowing the killing to occur. 
The effector agent -ay be complete, or effector cell, .ctiv. ln ^CC 
Alternatively, antibodies l.bell.d conjugated with a cytotoxic radionuclide 
drug or protein nay be uaed directly. 

The present Invention 1, further directed to a „.thod of tre « ln , . 
subject suspected of having a colon, breast and ovarian carclno«a bearing an 
antigen which i, capable of binding to the 33.28 or 31.1 -onoclonal antibody 
or Chi #1 chi-erlc antibody co-prising ad.lnist.ring to the subject an 
effective dose of a ph.r-ac.uclc.l co-position a, described above. 

Also provided is . .. thod fer producing an i-unog.nic co-posltion 
useful for clinical immunotherapy of colon, breast, and ovarian carclno-a 
.5 comprising: 

(•) preparing a ...bran, extract of a tumor or cell line bearing 
*n antigen which is capable of binding to the 33.28 or 31.1 
monoclonal antibody or Chi #1 antibody; and 
(b) isolating the antigen by affinity purification using an 
0 antibody as described above, 

thereby producing the iaownogenic composition. 

In another embodiment, the present invention is directed to the us. 
of the above antigen to produce a vaccine. 

The present invention also includes a method of detecting and 
5 diagnosing colon, breast and ovarian cancer by staining monoclonal antibody or 

chi-eric antibody bound to the above- described human colon carcinoma-associated 
antigen. 

In another •abodi«nc, the present invention includes a kit for 
selectively characterizing colon, breast, and ovarian carcinomas. 

BRIEf DE SCRIPT IQW o» nqr fflanfflffi 

Figure 1 is a tracing showing an HPLC elution profile of the 
Hollinahe.d -vaccine,- a partially purified preparation of colon carcinoma cell 
membranes . 
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Figure 2 Is a tracing showing an HPLC elution profile of the colon 
carcinoma-associated antigen obtained by affinity purification of the material 
contained in peak 4 of Figure 1. 

Figure 3 is a graph shoving the biodistribution of mAb 31.1 in nude 
5 nice bearing a xenografted human tuaor, LS-174T, 

Figure k is a graph showing the biodistribution of mAb 33.28 in 
nude mice bearing a xenografted huaan tuaor, LS-174T. 



DESCRIPTION 07 THE PREFERRED EXIODTXEWTS 



The present invention provides antibodies, including monoclonal end 

10 chimeric antibodies, that are specific for, and capable of binding to, 

immunogenic human colon carcinoma-associated antigens (CCAA) which are protein 
in nature. These antibodies are useful for diagnostic and therapeutic purposes 
in subjects having or developing colon, breast or ovarian carcinoma. 

The present invention provides not only mouse mAbs , but also 

15 chimeric antibodies which are constructed from mouse V regions derived from the 

mAbs of the present invention. Thus, the chimeric antibodies maintain the 
ability to recognize the same CCAA epitopes as the mAbs. 

The term "epitope - refers to that portion of any molecule capable 
of being recognized by, and bound by, an antibody. In general, epitopes 

20 consist of chemically active surface groupings of molecules, for example, amino 

acids or sugar side chains, and have specific three-dimensional structural 
characteristics as well as. specific charge characteristics. The epitopes of 
interest for the present invention are epitopes comprising amino acids. 

An "antigen* Is a molecule or a portion of a molecule capable of 

25 being bound by an antibody which is additionally capable of Inducing an animal 

to produce an antibody capable of binding to an epitope of that antigen. An 
antigen may have one or more than one epitope. The specific reaction referred 
to above is meant to indicate that the antigen will react, in a highly 
selective manner, with its corresponding antibody and not with the multitude of 

30 other antibodies which may be evoked by other antigens. 

The term "antibody" is meant to include both intact immunoglobulin 
molecules as well as fragments and derivatives thereof, such as. for example, 
Fab, Fab', F(ab'>2 and Fv, which are capable of binding antigen. These 
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fragments Lack the Fc fragment of intact antibody, clear more rapidly from the 
circulation, and may have less non-specific tissue binding than an intact 
antibody (Uahl *t_aj_ J, WUC 1 , H*,<1 24:316-325 (1983)). These fragments are 
produced from intact antibodies using methods well known in the art, for 
example by proteolytic cleavage with enzymes such as papain (to produce Fab 
fragments) or pepsin (to produce F(ab') 2 fragments). 

A "derivative- of an antibody contains additional chemical moieties 
not normally a part of the protein. Cov.l.nt modifications of the protein are 
included within the scope of this invention. Such modifications may be 
introduced into the molecule by reacting targeted amino acid residues of the 
antibody with an organic derivatizing agent that is capable of reacting with 
selected side chains or terminal residues. For example, derivatization with 
bifunctional agents, wall- known in the art, is useful for cross - linking the 
antibody or fragment to a water- insoluble support matrix or to other 
macromolecular carriers. 

By -vaccine- is meant an agent used to stimulate the immune system 
of a living organism so that immunological protection against future harm 
caused by an infectious agent is provided. Administration of a vaccine 
contemplated by the present invention to the patient may be by any known or 
standard techniques. These include oral ingestion, intestinal intubation, or 
broncho-nasal spraying. Other methods of administration, such as intravenous 
injection, that allow the carrier microbe to reach the human or animal's 
bloodstream may be acceptable when the carrier microbe is unable to reproduce. 

The antibodies -gf the present invention are novel in that they are 
the first known mAb. and chimeric antibody specific for CCAA wherein the tumor 
antigens are known to be immunogenic in humans. That is, the antigens 
recognized by the antibodies of the present invention Induce an immune response 
in patients with colon, breast, and ovarian cancer, but not in other 
individuals, such as patients with other types of cancer. The immunogenic ity 
of these antigens is expressed chiefly as cell -mediated immunity, measurable 
either by assay of delayed cutaneous hypersensitivity in vivo ("skin tests-), 
or by various In YltrQ assays of specific lymphocyte reactivity, such as 
lymphocyte proliferation or lymphocyte migration Inhibition assays. For 
general principles of immunogenic ity and description of various assays of 
specific immunological reactivity, see: Roitt, I., Essentia T— unni^yy 6eh 
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Ed., Blackwell Scientific Publications , Oxford (1988); Roitt, I. et al . . 
Immunology . C.V. Mosby Co., St. Louis, MO (1985); Klein, J.. Immunology . 
Blackwell Scientific Publications, Inc., Cambridge, MA (1990); Klein, J., 

Immunology: The Science of Sclf-Nonself Discrimination John Wiley & Sons. New 

York, NY (1962); Peterson, P.Y. , Textbook of Inmunop^thologv . Grune and 
Stratton, New York, (1986). which are hereby incorporated by reference. 

In a preferred embodiment, the antibody of the present invention is 
a murine mAb designated 33.28. In another preferred embodiment, the antibody 
is a murine mAb designated 31.1. In yet another embodiment the antibody is a 
chimeric antibody which recognizes an epitope recognized by 33.28. In another 
embodiment, the antibody is a chimeric antibody which recognizes an epitope 
recognized by 31.1. 

The chimeric antibodies of the invention comprise individual 
chimeric heavy (H) and light (L) immunoglobulin chains. The chimeric H chain 
comprises an antigen-binding region derived from the H chain of a non-human 
antibody specific for the epitope recognized by 33.28 or 31.1, which is linked 
to at least a portion of a human H chain C region (C H ) . 

A preferred chimeric L chain comprises an antigen-binding region 
derived from the L chain of either the 33.28 or 31.1 mAb, linked to at least a 
portion of a human L chain C region (C^) . 

Alternatively, a preferred chimeric H chain comprises an antigen- 
binding region derived from the L chain of either the 33.28 or 31.1 mAb, linked 
to at least a portion of a human L chain C region (c B ) . 

As used herein! .the term "antigen-binding region* refers to that 
portion of an antibody molecule which contains the amino acid residues that 
interact with an antigen and confer on the antibody its specificity and 
affinity for the antigen. The antibody region includes the "framework" amino 
acid residues necessary to maintain the proper conformation of the antigen- 
binding residues. 

As used herein, the term "chimeric antibody" includes monovalent, 
divalent or polyvalent immunoglobulins. A monovalent chimeric antibody is a 
dimer (HL) formed by a chimeric H chain associated through disulfide bridges 
with a chimeric L chain. A divalent chimeric antibody is tetramer (H 2 l-2) 
formed by two KL dimers associated through at least one disulfide bridge. A 
polyvalent chimeric antibody can also be produced, for example, by employing a 
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C H r.glon that .ggr.g.ce, (e.g., froa an IgH H chain, or u chain). 

Th. invention .l,o previa., for -d.rlv.tive S . of th. aonoclonal or 
chi-.ric .ntibodi.s. which t.r» include, those protein, encoded by crunc . ted or 
-odifi.d g.n.s co yield aolecul.r specie, functionally reselling th. 
i-unoglobulln fr.g-.nts. Th. aodif ic.tion. includ.. but .r. not liait.d to 
•ddltion of g.n.tic ..qu.nce, coding for cytotoxic prot.in, such ., pl.„ t . nd 
bacteri.l toxins. Th. fr.g».„c, .nd d.riv.tiv.. c.n b. produc.d f roo 
prolcryotlc or .ulcaryotlc ho.t,. .. d.,erib.d h.r.ln by r.coabln.nt „..„. 
Alt.rn.tlvl,. ch. fr.g-.nt. .nd d.rlv.tlv.. M y b . produced by cheBlcal ^ 
.uch proteolytic =l..v.g. of int.ct immunoglobulin -ol.cul.,, or other 
ch„ic.l -odlfictions or d.riv.tiz.tion. known m th. .rt. Such deriv.clz.d 
-oi.tie, B .y i„ prove th , , olubllltv , . blorptlon biological h . 1£ . Ufe >nd th< 
like. Th. .ol.ti.s My .lt.rn.tiv.ly ,li. iMt , or . C c.nu.t. , ny 
sld. .ff.ct of th. .ntibody prot.in. Mol.tie, c.p.bl. of ..di.ting .uch 
.ff.ct, .re di.clo,.d. for .x^l.. i„ to l MtOT ', PhT,.r. u r,.., <. ]n r „ 
16th ed.. H*ck Publl.hing Co., E..con, PA (1980). 

Antlbodi... fragment, or d.riv.tlv.. h.ving chiaerlc H ch.in. .nd L 
chain, of th. or dlff,r.„t V r.gion binding ,p.cificlcy c.n b. pr.p.r.d by 

-ppropri.t. ...ocl.tion of th. individual polyp.ptid. ch.lns. ., t.ught for 
•xa-pl. by S..r, ej^, froc, m} hrM « rf ^353.357 (1975) tfUh 

this .ppro.ch, ho.c, .xpr..,i„g chi-ric H chains (or th.ir d.riv.tlv.s) «r. 
..p.r.t.ly cultur.d fro. ho.t. .xpr...lng chi..ric L ch.ins (or th.ir 
d.riv.tiv,s) , nd ^ l.unog!^!^ ch . inj .„ ,. p4 „ t . ly r . cevere<J ^ ^ 
...ocl.t.d Alfmacivly^th. ho.t. c.„ b. co-cultur.d .nd th. ch.in, .llow.d 
to ...oci.t. spontaneously in th. cultur. «dlu-, follow.d by r.cov.ry of the 
•as.abl.d l—unoglobulin. fr.ga.nt or d.riv.tiv.. 

Murin. hybridc. which produc. utb .p.clfte for CCAA. ,uch .. th. 
33.28 .nd 31.1 .Ab. 0 f eh . pr .„ nt lnv . nclon „. for> . d by ^ o{ ^ 

-ous. fusion p.rtn.r c.ll, such ., SP2/0. and ,pl..„ c.ll, fro- „ic. i„uniz.d 
.gainst the CCAA. 



Mic. U y b. 1—uniz.d with crud. or ...i-purif i.d pr.p.r.tions 
confining th. antigens of i„t.r..t. .uch ... for .xa.pl., th. Hollinsh.ad 
•vaccine.- which 1. . p.rtl.lly purifi.d ...br.n. pr.p.r.tion of colon- 
carcino-a c.U. (Hollinsh..d usu) . To i»unlz. th. «ic. . v.rl.ty 

of different conventional protocol, uy be followed. For exa-ple. »l c . ..y 
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receive primary and boosting immunizations of antigenic preparations. 

The call fusions are acconpltshed by standard procedures well known 
to those skilled in ch« field of immunology (Kohler and Milstein, Nature 
2i£:495-497 (1975) and U.S. Patent No. 4,376.110; Hartlow, E. et al. . supra : 
Campbell, A., "Monoclonal Antibody Technology , - In: Laboratory Techniques in 
Biochemistry and Molecular Btolopr, Volume 13 (Burdon, R., et al . . eds.), 
Elsevier, Amsterdam (1984); Kennett eg ml , . Monoclonal Antibodies (Kennett e_£ 
al ■ - eds. pp. 365-367, Plenum Press, NY, 1980); de St. Groth, S.F., et al ^ 
Immunol. Meth. 2£:1-21 (1980); Galfre, G . et al. . Methods Enzyq g] 2i:3-46 
(1981); Coding. J.W. 1987. Monoclonal Antibodies: Prtn e <n1 gs an d Pr»crir* 2nd 
ed. Academic Press, London, 1967). 

Fusion partner cell lines and methods for fusing and selecting 
hybridomas and screening for mAbs are well known in the art (Hartlow, E. e£ 
Al*.. SUPga: Kawamoto, T. et al Meth. Enzvnol 171 -966.977 (1986); Kearney, 
15 J.F. et al.. J. Immunol 123 : 1548 . 1550 (1979); Kilmartin, J.V. et al J. Cell 

aifiL. 21:576-582 (1982); Kohler, G. et al. . Eur. J Immunol 6-7Q9.7QS (1976); 
Lane, D.P. fiUL. J. Imwl. Htth, 47:303007 (1981); Mueller, U.K. et al. . 
J. iBBUnol, H«th. 87:193-196 (1986); Pontecorvo. G. , Somatic Cell Cenat 1-197. 
400 (1975); Share, J., et flj , , Proc. Natl. Acad Sei UfA. 76 U?n.u^ (1979); 
20 Shulman, M. et al. . Ha^u^e. 276:269-270 (1978); Springer, T. A. (ed) , Hvbrldoma 

Technology in the Biosciences and Medicine. Plenum Press, New York. 1985; and 
Taggart, R.T. et al . . Science 219:1228-1230 (1982)). 

The mAbs of the present invention may be produced in large 
quantities by injecting hybridoma cells secreting the antibody into the 
25 peritoneal cavity of mice and, after appropriate time, harvesting the ascites 

fluid which contain* a high titer of the mAb, and isolating the mAb therefrom. 
Alternatively, tha mAbs may be produced by culturing hybridoma cells in vitro 
and isolating the secreted mAb from the cell culture medium. 

Human genes which encode the C regions of the chimeric antibodies 
30 of the present invention are derived from cells which express, and preferably, 

produce, human immunoglobulins. The human C H region can be derived from any of 
the known classes or isotypes of human H chains, Including gamma, m. a, 4 or e . 
Since the H chain isotype Is responsible for the various effector functions of 
an antibody, the choice of C H region will be guided by the desired effector 
35 functions, such as complement fixation, or activity in antibody -dependent 
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cellular cytotoxicity (ADCC) . Preferably, the C H region is derived froa gamma 
1 (IgCl), gamma 3 (IgG3), gamma 4 (IgC4), and n (IgM). 

The human C L region can be derived froa either human L chain 
isotype, kappa or lambda. 

Genes encoding human immunoglobulin C regions are obtained froa 
human cells by standard cloning techniques (Sambrook, J . ct al . Molecule 
S i gning ' — ft Laboratory Manual, 2nd Edition. Cold Spring Harbor Press, Cold 
Spring Harbor, NY (1989)). Human C region genes are readily available froa 
known clones containing genes representing the two classes of L chains and the 
five classes of H chains. Chimeric antibody fragments, such as F(ab') 2 and 
Fab, can be prepared by designing a chiaeric H chain gene which is 
appropriately truncated. For example, a chimeric gene encoding the H chain 
portion of an F(ab') 2 fragment would include DNA sequences encoding the CH X 
domain and hinge region of the H chain, followed by a translational stop codon 
15 to yield the truncated molecule. 

Generally, the chimeric antibodies of the present invention are 
produced by cloning DNA segments encoding the H and L chain antigen-binding 
regions of a CCAA-specif ic antibody, preferably non-human, most preferably 
33.28 or 31.1, and joining these DNA segments to DNA segments encoding human C H 
and C L regions to produce chiaeric immunoglobulin -encoding genes. 

Thus, in a preferred embodiment, a fused gene is created which 
comprises a first DNA segment that encodes at least the antigen-binding region 
of non-human origin, such as a functionally rearranged V region with joining 
(J) segment, linked to a second DNA segment encoding at least a part of a human 
C region. This fusion can be accomplished by the polymerase chain reaction, as 
reported by Fernando t£_al. . , Miami Sv«n short R e »»rr« ^ 88 , 1993. 

The DNA encoding the antibody -binding region may be genomic DNA or 
cDNA. A convenient alternative to the use of chromosomal gene fragments as the 
source of DNA encoding the murine V region antigen-binding segment is the use 
of cDNA for the construction of chimeric immunoglobulin genes, as reported by 
Liu At a l, , Proc. Natl Aead Sei yfift £4:3439 (1987) and J. Immunol^ 
112:3521 (1987), which references are hereby incorporated by reference. The 
use of cDNA requires that gene expression elements appropriate for the host 
cell be combined with the gene in order to achieve synthesis of the desired 
protein. The use of cDNA sequences is advantageous over genomic sequences 
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(which contain introns), in chat cDNA sequences can be expressed in bacteria or 
other hosts which lack appropriate RNA-splicing systems. 

Therefore, in an embodiment utilizing cDNA encoding the antibody V 
region, the method of producing the chimeric antibody involves several steps, 
outlined below: 

1. Isolation of messenger RNA (mRNA) from the cell line producing che 
monoclonal antibody, cloning and cDNA production therefrom; 

2. Preparation of a full length cDNA library from purified aRNA from 
which the appropriate V region gene segments of the L and H chain 
genes can be: (i) identified with appropriate probes, (ii) 
sequenced, and (Ui) made compatible with a C gene segment; 

3. Preparation of C region gene segments by cDNA preparation and 
cloning; 

4. Construction of complete H or L chain coding sequences by linkage 
of the cloned specific V region gene segments to cloned human C 
region gene, as described above; 

5. Expression and production of chimeric L and H chains in selected 
hosts, including prokaryotic and eukaryotic cells. 

One common feature of all immunoglobulin H and L chain genes and 
their encoded mRNAs is the J region. H and L chain J regions have different 
sequences, but a high degree of sequence homology exists (greater than 80X) 
among each group, especially near the C region. This homology is exploited in 
this method and consensus sequences of H and L chain J regions may be used to 
design oligonucleotides fop. use as primers for introducing useful restriction 
sites into the J region for subsequent linkage of V region segments to human C 
region segments. 

C region cDNA vectors prepared from human cells can be modified by 
site-directed mutagenesis to place a restriction site at the analogous position 
in the human sequence. For example, one can clone the complete human kappa 
chain C (C k ) region and the complete human gamma- 1 C region (Cg aaaA . 1 ). In 
this case, the alternative method based upon genomic C region clones as the 
source for C region vectors would not allow these genes to be expressed in 
bacterial systems where enzymes needed to remove intervening sequences are 
absent. Cloned V region segments are excised and ligated to L or H chain C 
region vectors. Alternatively, the human C. amma „, region can be modified by 
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introducing a t.r-ination codon thereby generating a gene sequence which 

encodes the H chain portion of an Fab -ol.cule. The coding sequence, with 

linked V .„d C regions are then transferred into appropriate expression 

vehicles for expression in appropriate hosts, prokaryocic or euk.ryotic 

Two coding DNA sequence, are ..id to be - op .r.bly linked- if ch . 

linkage result, in a continuously translatable sequence without alteration or 

interruption of the triplet reading fr... A DNA coding sequence is op.r.bly 

linked to . gen. expression el.-ent if ch. linkage r ., ults in che prop . r 

function of that gen. expression el.«„ t te re.uit in expression of the coding 
sequence 6 



Expression vehicle, include pl., B id, or oth.r vector,. Preferred 
-song the,, are vehicle, carrying a functionally ccpl.t. hu».„ c H or C L chain 
..quenc. h.ving appropri.t. re.trlccion .it., engineered so th.t .ny v H or V 7 
chain s.qu.nc. with appropriate cohesive .„ d , c « n b . # „ lly ln<ert<d ther4in L 
Human C H or C L chain sequence-containing vehicle, thu, serve ., intermediate, 
for th. expr...ion of any de.ir.d complete H or L chain in any appropriate 
hos t . 



A chimeric mous.-human antibody will typically be synthesized from 
gene, driven by th. chro-o.o-al g.n. promot.r. native co th. mou,. H and L 
chain V r.gion. ua.d ln th. C o„,cruct« : . P li cin g usually occur, b.tv.en th. 
•Pile, donor ,lt. in eh. .ou.. J r . g i 0 „ .nd the spllc. acceptor ,it. preceding 
the hu^n C r.gion and al.o at th. ,pU« r.gion. that occur within th. human 
C H region; poly.denylatlon and cranacrlption t.rminaeion occur at native 
chro.oso.al slt.s dovnacr... of th. human coding region.. 

Gen. .xpr.Mion Hunt, ua.ful for th. expr.ssion of cONA g.n., 
include: (.) viral cranacrlption promoter, and th.ir .nh.nc.r .!.„„« such 
.. th. SV40 ..rly proper (Okayama. „. .j^, Mol . Call i:280 (19g3)) 

Rous ..rcoma virus LTR (Con™, C. e^. Proc. K.r, Vf ^ 

(1982)). and Molon.y .urine leuke.la virus LTR (Cro..ch.dl. R. et .1 ^ 
il:885 (1985)); (b) .plic. r.gion. and polyad.nyl.cion ,ite, ,uch ., tho,. 
dariv.d fro. th. SV40 l.t. r.gion (Okay«« ju^) : , nd (c) 

polyad.nyl.tion .it., .uch ., in SV40 (Okayaw et .1 .u„ r . i 

Immunoglobulin cDNA gene, may be expre„.d a, de.erlb.d by Liu ji 
UBIA. and W.idl. ex^. fi^ ^.21 (1 , 87) . ^ , xpr „ ilon el „. ncj 
the SV40 early propter and it. .nhanc.r, th. mou,. immunoglobulin H ch.in 
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promoter enhancers, SV40 late region mRNA splicing, rabbit 0-globln intervening 
sequence, immunoglobulin and rabbit J-globin polyadenylacion sites, and SV40 
polyadenylation elements. For immunoglobulin genes comprised of part cDNA, 
part genomic DNA (Whittle et al. . Protein Engineering (1987)), the 

transcriptional promoter may be human cytomegalovirus (CMV) , the promoter 
enhancers derived from CMV and mouse/human immunoglobulin, and mRNA splicing 
and polyadenylation regions derived from the native chromosomal immunoglobulin 
sequences . 

In one embodiment, for expression of cDNA genes in rodent cells, 
the transcriptional promoter is a viral LTR sequence, the transcriptional 
promoter enhancers are either or both the mouse immunoglobulin heavy chain 
enhancer and the viral LTR enhancer, the splice region contains an intron of 
greater than 31 bp, and the polyadenylation and transcription termination 
regions are derived from the native chromosomal sequence corresponding to the 
immunoglobulin chain being synthesized. In other embodiments, cDNA sequences 
encoding other proteins are combined with the above -reel ted expression elements 
to achieve expression of the proteins in mammalian cells. 

Each fused gene is assembled In, or Inserted into, an expression 
vector. Recipient cells capable of expressing the chimeric immunoglobulin 
chain gene product are then transfected singly with a chimeric H or chimeric L 
chain- encoding gene, or are co- transfected with a chimeric H and a chimeric L 
chain gene. The transfected recipient cells are cultured under conditions that 
permit expression of the incorporated genes and the expressed immunoglobulin 
chains or Intact antibodies. or fragments are recovered from the culture. In 
one embodiment, the fused genes encoding the chimeric H and L chains, or 
portions thereof, are assembled in separate expression vectors that are then 
used to co -trans feet a recipient cell. 

Each vector may contain tvo selectable genes, a first selectable 
gene designed for selection in a bacterial system and a second selectable gene 
designed for selection in a eukaryotic system, wherein each vector has a 
different pair of genes. This strategy results in vectors which first direct 
the production, and permit amplification, of the fused genes in a bacterial 
system. Subsequently, the genes so produced and amplified In a bacterial host 
are subsequently used to co-transfect a eukaryotic cell, and allow selection of 
a co- trans fee ted cell carrying the desired transfected genes. 
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Examples of selectable genes of use in a bacterial system are the 
gene that confers resistance to ampicillin and the gene that confers resistance 
to chloramphenicol. Preferred selectable genes for use in eukaryotic 
transfectants include the xanthine guanine phosphoribosyl transferase gene 
(designated *nd the phosphotransferase gene from Tn5 (designated n^o.) . 

Selection of cell, expressing m is based on the fact that the enzyme encoded 
by this gene utilize, xanthine as a substrate for purine nucleotide synthesis, 
whereas the analogous endogenous enzyme cannot. In a medium containing (1) 
aycophenolic acid, which blocks the conversion of inosine monophosphate to 
xanthine monophosphate , and (2) xanthine, only cells expressing the gs£ gene 
can survive. The product of the ne^ blocks the inhibition of protein synthesis 
by the antibiotic C418 and other antibiotics of the neomycin class. 

The two selection procedures can be used sinultaneously or 
sequentially to select for the expression of iimaunoglobulin chain genes 
15 introduced on two different DNA vectors into a eukaryotic cell. It is not 

necessary to include different selectable Barkers for eukaryotic cells; an H 
and an L chain vector, each containing the saae selectable marker can be co- 
transfected. After selection of the appropriately resistant cells, the 
majority of the clones will contain integrated copies of both H and L chain 
20 vectors. 

Alternatively, che fused genes encoding the chiaeric H and L chains 
can be assembled on the saae expression vector. 

For tranaf action of the expression vectors and production of the 
chiaeric antibody, the preferred recipient cell line is a ayeloaa cell. 
Myeloaa cells can synthesize, asseable and secrete iaaunoglobulins encoded by 
transfected immunoglobulin genes and possess the aechanisa for glycosylation of 
the immunoglobulin. A particularly preferred recipient cell is che 
Ig-non-producing ayeloaa cell SP2/0 (ATCC #CRL 8287). SP2/0 cells produce only 
immunoglobulin encoded by the transfected genes. Myeloaa cells can be grown in 
culture or in the peritoneal cavity of a mouse, where secreted iaaunoglobulin 
can be obtained froa ascites fluid. Other suitable recipient cells include 
lymphoid cells such as ft lymphocytes of human or non-human origin, hybridoma 
cells of human or non-huaan origin, or interspecies heterohybridoaa cells. 

The expression vector carrying a chimeric antibody construct of che 
present invention may be introduced into an appropriate host cell by any of a 
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variety of suitable means, including such biochemical means as transformation, 
transfection, conjugation, protoplast fusion, calcium phosphate -precipitation, 
and application with polycations such as diethylamide thy 1 (DEAE) dextran. and 
such mechanical means as electroporation, direct microinjection, and 
5 microprojectile bombardment (Johnston et al . . Science 2^tQ : 1538 (1988)). A 

preferred way of introducing DNA into lymphoid cells is by electroporation 
(Potter et flj, . Proc Natl. Acad. Set USA 8, j- 71*1 (1984); Yoshikawa, K . e£ 
AL.. Jon. J Cancer Res 22:1122-1133). In this procedure, recipient cells are 
subjected to an electric pulse in the presence of the DNA to be incorporated. 

10 Typically, after transfection, cells are allowed to recover in complete medium 

for about 24 hours, and are then seeded in 96-well culture plates in the 
presence of the selective medium. G418 selection is performed using about 0.4 
to 0.8 mg/ml G418. Mycophenolic acid selection utilizes about 6jig/ml plus 
about 0.25 mg/ml xanthine. The electroporation technique is expected to yield 

15 transfection frequencies of about 10" 5 to about 10* 4 for Sp2/0 cells. In the 

protoplast fusion method, lysozyme is used to strip cell walls from catarrhal 
harboring the recombinant plasmid containing the chimeric antibody gene. The 
resulting spheroplasts are fused with myeloma cells with polyethylene glycol. 

The chimeric immunoglobulin genes of the present invention can also 

20 be expressed in nonlymphoid mammalian cells or in other eukaryotic cells, such 

as yeast, or in prokaryotic cells, in particular bacteria. 

Yeast provides substantial advantages for the production of 
immunoglobulin H and L chains. Yeasts carry out post- trans lational peptide 
modifications including glycosylation. A number of recombinant DNA strategies 

25 now exist which utilize strong promoter sequences and high copy number plasmids 

which can be used for production of the desired proteins in yeast. Yeast 
recognizes leader sequences of cloned mammalian gene products and secretes 
peptides bearing leader sequences (i.e., pre-peptides) (Hitzman, et al. . 11th 
International Conference on Yeast. Genetics and Molecular Blolofv Hontpeller. 

30 France, September 13-17, 1982). 

Yeast gene expression systems can be routinely evaluated for the 
levels of production, secretion and the stability of chimeric H and L chain 
proteins and assembled chimeric antibodies. Any of a series of yeast gene 
expression systems Incorporating promoter and termination elements from the 

35 actively expressed genes coding for glycolytic enzymes produced in large 
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quantities when yeasts are grown in media rich in glucose can be utilized. 
Known glycolytic genes can also provide very efficient transcription control 
signals. For example, the promoter and terminator signals of the 
phosphoglycerate kinase (PCK) gene can be utilized. A number of approaches may 
be taken for evaluating optimal expression plasmids for the expression of 
cloned immunoglobulin cDNAs in yeast (see Glover, D.M. , ed. , DNA Cloning Vol 
II, pp. 45-66, IRL Press, 1985). 

Bacterial strains may also be utilized as hoses for the production 
of antibody molecules or antibody fragments described by this invention. 
E. ggU K12 strains such as E . coli W3110 (ATCC 27325), and other 
enterobacteria such as Salmonella tvphlsnirlu» or Serratla m arcesenn* * n d 
various Pseudomonas species may be used. 

Plasmid vectors containing replicon and control sequences which are 
derived from species compatible with a host cell are used in connection with 
these bacterial hosts. The vector carries a replication site, as well as 
specific genes which are capable of providing phenotypic selection in 
transformed cells. A number of approaches may be taken for evaluating the 
expression plasmids for the production of chimeric antibodies or antibody 
chains encoded by the cloned immunoglobulin cDNAs in bacteria (see Glover, 
ed., DNA Cloning, Vol, T IRL Press, 1985). 

Other preferred hosts are mammalian cells, grown in vitro or in 
YjLya. Mammalian cells provide post- trans la tional modifications to 
immunoglobulin protein molecules Including leader peptide removal, folding and 
assembly of H and L chains i .glycosylat ion of the antibody molecules, and 
secretion of functional antibody protein. 

Mammalian cells which may be useful as hosts for the production of 
antibody proteins, in addition to the cells of lymphoid origin described abov«, 
include cells of fibroblast origin, such as Vero (ATCC CRL 81) or CH0-K1 (ATCC 
CRL 61). 

Many vector systems are available for the expression of cloned H 
and L chain genes in mammalian cells (see Clover, D.M., ed. , DNA Cloning. Vol. 
U, pp. 143-238, IRL Press. 1985). Different approaches can be followed to 
obtain complete H2L3 antibodies. As discussed above, it is possible to co- 
express H and L chains in the same cells to achieve Intracellular association 
and linkage of H and L chains into complete tetramerlc H2L2 antibodies. The 
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co-expression can occur by using either the sue or different plasaids in the 
sane host. Genes for both H and L chains can be placed into the saae plasald, 
which is then transfected into cells, thereby selecting directly for cells that 
express both chains. Alternatively, cells nay be transfected first with a 
plasmid encoding one chain, for example the L chain, followed by transfection 
of the resulting cell line with an H chain plasnid containing a second 
selectable marker. Cell lines producing H 2 L 2 molecules via either route could 
be transfected with plasaids encoding additional copies of H, L, or H plus L 
chains in conjunction with additional selectable markers to generate cell lines 
with enhanced properties, such as higher production of assembled H 2 L 2 antibody 
molecules or enhanced stability of the transfected cell lines. 

In addition to mAbs or chimeric antibodies, the present invention 
is also directed to an ant i- idiotypic (anti-Id) antibody specific for V region 
epitopes of the mAb antibody or chimeric antibody of the invention. An 
15 anti-Id antibody is an antibody which recognizes unique determinants generally 

associated with the antigen-binding region of another antibody. The antibody 
specific for CCAA, such as 33.28, is termed the idiotypic or Id antibody. The 
anti-Id can be prepared by immunizing an animal of the same species and genetic 
type (e.g. mouse strain) as the source of the Id antibody with the Id antibody 
20 or the antigen -binding region thereof. The immunized animal will recognize and 

respond to the idiotypic determinants of the immunizing antibody and produce an 
anti-Id antibody. The ant i- Id antibody may also be used as an "immunogen* to 
induce an immune response in yet another animal, producing a so-called anti- 
anti-Id antibody. The antl : anti-Id may be epi topically Identical to the 
25 original antibody which induced the anti-Id. Thus, by using antibodies to the 

idiotypic determinants of a mAb, it is possible to identify other clones 
expressing antibodies of identical specificity. 

Accordingly, the mAbs or chimeric antibodies of the present 
invention may be used to induce anti-Id antibodies in suitable animals, such as 
30 AALB/c mice. Spleen cells from such Immunized mice can be used to produce 

anti-Id hybrldomas secreting anti-Id mAbs. Further, the anti-Id mAbs can be 
coupled to a carrier such as keyhole limpet hemocyanin (KLH) and used to 
immunize additional BALB/c mice. Sera from these mice will contain anti-anti- 
Id antibodies that have the binding properties of the original mAb specific for 
35 a CCAA epitope. 
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In .ddition to th.lr di.gno.tic utility, th. .ntibodi.. of th. 
pr...nt invntion .r. u..fuX for -onitoring th. progr...io„ of di,.„. by 
.cr..„ in g body fi uld . for CCAA , r-dioi^gmg of tu~r. or ch. d.t.ctio„ of 
occult -t..t..i. chrou8h „ plr « clon cytolosy lynph ^ ^ b<jna 
biopsy, or cytoXogy of body fluids. 

A sundry of th. w.y, l n ^ lch th . . nclbodl>1 of ^ 
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invention may be used therapeutically includes direct cytotoxicity by the 
antibody, either mediated by complement (CDC) or by effector cells (ADCC) , 
conjugated to ant i- tumor drugs, toxins, radionuclides. The antibodies can be 
uaed for ex vivo removal of tumor cells from the circulation or from bone 
marrow. 

Some of these approaches are described in more detail below. Armed 
with the teachings provided herein, one of ordinary skill in the art will know 
how to use the antibodies of the present invention for diagnostic, monitoring 
or therapeutic purposes without undue experimentation. 

The preferred animal subject of the present invention is a mammal. 
By the term "mammal* is meant an individual belonging to the class Mammalia. 
The invention is particularly useful in the treatment of human subjects. 

By the term "treating" Is intended the administering to subjects of 
the antibodies of the present invention or a fragment or derivative thereof for 
purposes which may include prevention, amelioration, or cure of colon, breast, 
and ovarian cancer. 

The pharmaceutical compositions of the present invention may be 
administered by any means that achieve their intended purpose. Amounts and 
regimens for the administration of antibodies, their fragments or derivatives 
can be determined readily by those with ordinary skill in the clinical art of 
treating colon, breast, and ovarian cancer and related disease. 

For example, administration may be by parenteral, subcutaneous, 
intravenous, intramuscular, intraperitoneal, transdermal, or buccal routes. 
Alternatively, or concurrently, administration may be by the oral route. The 
dosage administered will be dependent upon the age, health, and weight of the 
recipient, kind of concurrent treatment, if any, frequency of treatment, and 
the nature of the effect desired. 

Compositions within the scope of this invention include all 
compositions wherein the antibody, fragment or derivative is contained in an 
amount effective to achieve its intended purpose. While individual needs vary, 
determination of optimal ranges of effective amounts of each component is 
within the skill of the art. The effective dose is a function of the 
individual chimeric or monoclonal antibody, the presence and nature of a 
conjugated therapeutic agent (see below), the patient and his clinical status, 
and can vary from about 10 ng/kg body weight to about 100 
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10 mg/kg body weight. The preferred dosages comprise 0.1 co 10 mg/kg body 
weight. 

In addition to the pharmacologically active compounds, the new 
pharmaceutical compositions may contain suitable pharmaceutical^ acceptable 
carriers comprising excipients and auxiliaries which facilitate processing of 
the active compounds into preparations which can be used pharmaceutical^ 
Preferably, the preparations, contain from about 0.01 to 99 percent, preferably 
from about 20 to 75 percent of active compound(s) t together with the exclpienc. 

Preparations of the antibody, fragment or derivative of the present 
invention for parenteral administration, such as in detectably labelled form 
for imaging or in a free or conjugated form for therapy, include sterile 
aquaous or non-aqueous solutions, suspensions, and emulsions. Examples of non- 
aqueous solvents are propyleneglycol , polyethyleneglycol . vegetable oil such as 
olive oil, and injectable organic esters such as ethyloleate. Aqueous carriers 
include water, alcoholic/aqueous solutions, emulsions or suspensions, including 
saline and buffered media, parenteral vehicles including sodium chloride 
solution. Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's, 
or fixed oils. Intravenous vehicles include fluid and nutrient replenishers , 
such as those based on Ringer's dextrose, and the like. Preservatives and 
other additives may also be present, such as, for example, antimicrobials, 
ant i- oxidants, chelating agents, and inert gases and the like. See, generally, 
Rg nl ngtPTTa Phiraac^C l Cal ScUn« . 16th ed., Mack Publishing Co., Easton, PA. 
1980. 

In particular, -the antibodies, fragments and derivatives of the 
present invention are useful for treating a subject having or developing colon, 
breast, and ovarian adenocarcinoma. Such treatment comprises parenterally 
administering a single or multiple doses of the antibody, fragment or 
derivative, or a conjugate thereof. 

The antibodies of this invention can be adapted for therapeutic 
efficacy by virtue of their ability to mediate ADCC and/or CDC against cells 
having CCAA associated with their surface. For these activities, either an 
endogenous source or an exogenous source of effector cells (for ADCC) or 
complement components (for CDC) can be utilized. 

The antibodies of this invention, their fragments, and derivatives 
can be used therapeutically as immunoconjugates (see for review: Dillman, 
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R.O., Ann. Int. Mcti HI: 592-603 (1989)). They can be coupled to cytotoxic 
proteins, including, but not United to, Rlcin-A, Pseudomonas toxin, Diphtheria 
toxin, and tumor necrosis factor. Toxins conjugated to antibodies or other 
ligands are known in the art (see, for example, Olsnes, S. et al. . Immunol. 
Today ifi: 291-295 (1989)). Plant and bacterial toxins typically kill cells by 
disrupting the protein synthetic machinery. 

The antibodies of this invention can be conjugated to additional 
types of therapeutic moieties including, but not limited to. diagnostic 
radionuclides and cytotoxic agents such as cytotoxic radionuclides, drugs and 
proteins. Examples of radionuclides which can be coupled to antibodies and 
delivered in vivo to sites of antigen include 212 Bi, ^1, 186 Re, and 90 Y, 
which list is not intended to be exhaustive. The radionuclides exert their 
cytotoxic effect by Locally irradiating the cells, leading to various 
intracellular lesions, as is known in the art of radiotherapy. 

Cytotoxic drugs which can be conjugated to antibodies and 
subsequently used for in vivo therapy include, but are not limited to, 
daunombicin, doxorubicin, methotrexate, and Mitomycin C. Cytotoxic drugs 
interfere with critical cellular processes including DNA, RKA, and protein 
synthesis. For a fuller exposition of these classes of drugs which are known 
in the art, and their mechanisms of action, see Goodnan, A.C. , e_£ al . . Goodman 
and Cllman's THE PHARMACOLOGICAL BASIS OF THERAPEUTICS 7th Ed., Macmlllan 
Publishing Co. , 1985. 

The antibodies of this invention may be advantageously utilized in 
coordination with other monoclonal or chimeric antibodies, or with lymphokines 
or hemopoietic growth factors, etc., which serve to Increase tec number or 
activity of effector cells which interact with the antibodies. 

The antibodies, fragments, or derivatives of this invention, 
attached to a solid support, can be used to remove soluble colon carcinoma- 
associated antigens from fluids or tissue or cell extracts. In a preferred 
embodiment, they are used to remove soluble tumor antigens from blood or blood 
plasma products. In another preferred embodiment, the antibodies are 
advantageously used in extracorporeal lmaunoadsorbent devices, which are known 
in the art (see, for example, Seminars In Hematology . Vol. 26 (2 Suppl. 1) 
(1989)). Patient blood or other body fluid is exposed to the attached 
antibody, resulting in partial or complete removal of circulating CCAA (free or 
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in immune complexes), of CCAA-bearing cells, following which the fluid is 
returned to the body. This immunoedsorption can be implemented in a continuous 
flow arrangement, with or without interpo.ing a cell centrifugation step. See, 
for example, Terman. D.S. £t_aj_ J . Immunol 112:1971-1975 (1976). 

The present invention also provides the above antibodies, fragments 
and derivatives, detectably labelled, as described below. 

The antibodies of the present invention are useful for immunoassays 
which detect or quantitate CCAA or cells bearing CCAA in a sample. Such an 
immunoassay typically comprises incubating a biological sample in the presence 
of a detectably labelled antibody of the present invention capable of 
identifying the tumor antigen, and detecting the labelled antibody which is 
bound in a sample. 

Thus, in this aspect of the invention, a biological sample may be 
treated with nitrocellulose, or other solid support or carrier which is capable 
of immobilizing cells, cell particle, or soluble proteins or glycoproteins. 
The support may then be washed with suitable buffers followed by treatment with 
the detectably labelled antibody of the present invention. The solid phase 
support may then be washed with the buffer a second time to remove unbound 
antibody. The amount of bound label on said solid support may then be detected 
by conventional means. 

By -solid phase support- or "carrier- is intended any support 
capable of binding antigen or antibodies. Well-known supports or carriers 
include glass, polystyrene, polypropylene, polyethylene, dextran, nylon, 
amylases, natural and modified celluloses, polyacrylamides , agaroses, and 
magnetite. The nature of the carrier can be either soluble to some extent or 
insoluble for the purposes of the present invention. The support material may 
have virtually any possible structural configuration so long as the coupled 
molecule is capable of binding to CCAA or the antibody specific for CCAA. 
Thus, the support configuration may be spherical, as in a bead, or cylindrical, 
as in the inside surface of a test tube, or the external surface of a rod. 
Alternatively, the surface may be flat such as a sheet, test strip, etc. 
Preferred supports include polystyrene beads. Those skilled in the art will 
know many other suitable carriers for binding antibody or antigen, or will be 
able to ascertain the same by use of routine experimentation. 

The binding activity of a given lot of antibody may be determined 
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according to well-known methods. Those skilled in the art will be able to 
deteniine operative and optimal assay conditions for each determination by 
employing routine experimentation. 

One of the ways in which the antibody of the present invention can 
be detectably labelled is by linking the same to an enzyme and use in an enzyme 
immunoassay (EIA) or enzyme - linked immunosorbent assay (ELISA) . This enzyme, 
when subsequently exposed to its substrate, will react with the substrate 
generating a chemical moiety which can be detected, for example, by 
spectrophotometry, fluorometric or by visual means. In an alternate 
embodiment, the enzyme is used to label a binding partner for the antibody of 
the invention. Such a binding partner may be an antibody against the constant 
or variable region of the antibody of the invention, such as a heterologous 
anti -mouse immunoglobulin antibody. Alternatively, the binding partner may be 
a non- antibody protein capable of binding to the antibody of the present 
15 invention, such as staphylococcal protein A, or streptococcal protein C. 

Enzymes which can be used to detectably label the CCAA-specif ic 
antibodies of the present invention, or the binding partners for these 
antibodies, include, but are not limited to, malate dehydrogenase, 
staphylococcal nuclease, delta- 5- steroid isomerase , yeast alcohol 
dehydrogenase , alpha -glycerophosphate dehydrogenase, trlose phosphate 
isomerase, horseradish peroxidase, alkaline phosphatase, asparaginase, glucose 
oxidase, beta-galactosidase , ribonuclease , urease, catalase, glucoses- 
phosphate dehydrogenase , glycoamylase and acetylcholinesterase. 

By redioactively labelling the antibody of the present invention or 
the binding partner, it is possible to detect CCAA through the use of a 
radioimmunoassay (RIA) (see, for example, Work, T.S. et al . . Laboratory 
Techniques and Biochemistry in Molecular ftloloyv North Holland Publishing 
Company, N.Y. (1978)). The radioactive isotope can be detected by such means 
as the use of a gamma counter or a scintillation counter or by autoradiography. 
Isotopes which are particularly useful for the purpose of the present invention 
are well known in the art. 

It is also possible to label the antibodies or binding partners 
with a fluorescent compound. When the fluorescent ly labelled antibody is 
exposed to light of the proper wave length, its presence can then be detected 
35 due to fluorescence. Among the most commonly used fluorescent labelling 
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compound* are fluorescein isothiocyanate , rhodamine, phycoerychrin. 
phycocyanin, allophycocyanin, o.-phthaldehyde and f lour • scan ine 

The antibodies can also be detectably labelled using fluorescence - 
emitting metals such as 152 Eu. or others of the lanthanide series. These 
■etals can be attached to the antibody using such metal chelating groups as 
diethylenetriaainepentaacetic acid (DTPA) or ethylenediaaine- tetraacetic acid 
(EDTA) . 

The antibodies of the present invention also can be detectably 
labelled by coupling to a chemiluminescent compound. The presence of the 
chemiluainescently labelled antibody is then determined by detecting the 
presence of luminescence that arises during the course of a chemical reaction. 
Exaaples of particularly useful chemiluminescent labelling compounds are 
luainol, isoluainol, imidazole, acridiniua salt and oxalate ester. 

Likewise, a bioluainescent compound may be used to label the 
antibody, fragment or derivative of the present invention. Bio luminescence is 
« typ« of cheailuminescence found in biological systems, in which a catalytic 
protein increases the efficiency of the chemiluminescent reaction. The 
presence of a bioluainescent protein is determined by detecting the presence of 
luminescence. Important bioluainescent compounds for purposes of labelling are 
luciferin, luc if erase and aequo r in. 

Detection of the antibody, fragment or derivative may be 
accomplished by a scintillation counter, for example, if the detectable label 
is a radioactive gaaaa eaitter, or by a fluoroaeter. for exaaple, if the label 
is a fluorescent material ... In the case of an enzyme label, the detection can 
be accoapliahed by coloriaetric methods which employ a substrate for the 
enzyme. Detection may also be accomplished by visual comparison of the extent 
of enzymatic reaction of a substrate in comparison with siailarly prepared 
standards. 

I n a l tV . detection may be accomplished by removing a histological 
specimen from a patient, and providing the labelled antibody, or the unlabelled 
antibody plus a labelled binding partner to such a speciaen. Through the use 
of such a procedure, it is possible to determine not only the presence of the 
antigen but also its distribution in the exaained tissue. Using the present 
invention, those of ordinary skill will readily perceive that any of a wide 
variety of histological aethods (such as staining procedures) can be modified 
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in order to achieve such in situ detection. Such methods include, for exaaple, 
iamunohistocheaical staining procedures. In a preferred eabodiaent, an avidin- 
biotin immunoper oxidase staining systea can be used, and a kit utilizing this 
system is also contemplated. 

The kit employing aAbs or chiaeric antibodies of the present 
invention can be used for immunohistochaaical evaluation of colon, breast, and 
ovarian carcinoaa. Indications for tissue study are to evaluate subpopulations 
of tumor cells that express the antigens defined by aAbs 31.1 and 33.28. 

The colon kit is comprised of the reagents necessary for 
imaunohistocheaical analysis as follows: 

a) mAbs 31.1, 33.28 or mouse/human chimeric antibody Chi #1, and 
the aAb for carcinoembryonic antigen (CEA) , the latter 
representing the standard monoclonal used for colon tissue 
immunohistocheaistry ; 

b) reagents for imaunoperoxldase (blocking reagent) in the form 
of, for example, goat serum; and secondary antibody, such as, 
for exaaple, goat anti-aouse antibody; 

c) imaunoperoxidase ; and 

d) reagents to produce the brown coloration. 

Similar kits can be employed for the immunohis to chemical analysis of 
breast and ovarian carcinoma. 

The imaunoperoxidase technique to be employed is chat of 
Sternberger. The primary antibody (aAb or chimeric antibody) serves as an 
antigen which can bind more than one secondary antibody. The secondary 
antibodies form a "bridge" between the primary antibody and the horseradish 
peroxidase- ant lperoxidase complexes . 

The kit contemplated herein can be used to study fully developed 
colon, carcinoma, polyps in transformation to define the extent of malignant 
transformation, benign polyps to see if a site of transformation has been 
missed and inflammatory bowel disease to evaluate any sites of undetected 
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transforation. Similar kits can be employed to study breast and ovarian 
carcinomas . 

Another kit similar to the above kit is also contemplated which 
uses all five mAbs to colon carcinoma in order to evaluate all subpopulatlons 
of tumors and as such has the capability to type and cross-match the lesions. 

The antibody, fragment or derivative of the present invention may 
be adapted for utilization in an immunometrlc assay, also known as a "two-site" 
or "sandwich" assay. In a typical immunometric assay, a quantity of unlabelled 
antibody (or fragment of antibody), is bound to a solid support that is 
insoluble in the fluid being tested and a quantity of detectably labelled 
soluble antibody is added to permit detection and/or quantitation of the 
ternary complex formed between solid-phase antibody, antigen, and labelled 
antibody. 

Typical, and preferred, immunometric assays include "forward" 
assays in which the antibody bound to the solid phase is first contacted with 
the sample being tested to extract the tumor antigen from the sample by 
formation of a binary solid phase antibody-CCAA complex. After a suitable 
incubation period, the solid support is washed to remove the residue of the 
fluid sample, including unreacted tumor antigen, if any, and then contacted 
with the solution containing an unknown quantity of labelled antibody (which 
functions as a "reporter molecule"). After a second incubation period to 
permit the labelled antibody to complex with the CCAA bound to the solid 
support through the unlabelled antibody, the solid support is washed e second 
time to remove the unreacted labelled antibody. This type of forward sandwich 
assay may be a simple "yes/no" assay to determine whether CCAA is present or 
may be made quantitative by comparing the measure of labelled antibody with 
that obtained for a standard sample containing known quantities of the antigen. 
Such "two-site- or "sandwich" assays are described by Wide ( Radlolamun* A» Jy 
ttfilhojj, Kirkham, ed. , E. &S. Livingstone. Edinburgh, 1970, pp. 199-206). 

Other type of "sandwich- assays, which may also be useful with 
CCAA, are the so-called -simultaneous" and -reverse" assays. A simultaneous 
assay Involves a single Incubation step wherein the antibody bound to the solid 
support and labelled antibody are both added to the sample being tested at the 
same time. After the incubation is completed, the solid support Is washed to 
remove the residue of fluid sample and uncomplexed labelled antibody. The 
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presence of labelled antibody associated with the solid support is then 
determined as it would be in a conventional "forward" sandwich assay. 

In the "reverse" assay, stepwise addition first of a solution of 
labelled antibody to the fluid saaple, followed by the addition of unlabelled 
antibody bound to a solid support after a suitable incubation period, is 
utilized. After a second incubation, the solid phase is washed In conventional 
fashion to free it of the residue of the sample baing tested and the solution 
of unreacted labelled antibody. The determination of labelled antibody 
associated with a solid support is then determined as in the "simultaneous" and 
"forward" assays. In one embodiment, a combination of antibodies of the 
present invention specific for separate epitopes may be used to construct a 
sensitive three-site immuno radiometric assay. 

For purposes of In vivo imaging of colon, breast, and ovarian 
cancer using the antibodies of the present invention, there are many different 
labels and methods of labelling known to those of ordinary skill in the art. 
Examples of the types of lathis which can be used in the present invention 
include radioactive isotopes, paramagnetic isotopes, and compounds which can be 
imaged by positron emission tomography (PET). Those of ordinary skill in the 
art will know of other suitable labels for binding to the antibodies used in 
the invention, or will be able to ascertain such, using routine experiments. 
Furthermore, the binding of these labels to the antibody can be done using 
standard techniques common to those of ordinary skill in the art. 

For diagnostic In vivo imaging, the type of detection instrument 
available Is a major factor. in selecting a given radionuclide. The 
radionuclide chosen must have a type of dacay which is detectable by a given 
type of instrument. In general, any conventional method for visualizing 
diagnostic imaging can be utilized In accordance with this invention. 

Another Important factor in selecting a diagnostic radionuclide for 
in vivo imaging is that the half- life of a radionuclide be long enough so that 
it Is still detectable at the time of maximum uptake by the target issue, but 
short enough so that deleterious radiation of the host is minimized. In one 
preferred embodiment, a radionuclide used for in vivo imaging does not emit 
particles, but produces a large number of photons In a 140-200 keV range, which 
may be readily datected by conventional gamma cameras. 

For in vivo diagnosis, radionuclides may be bound to the antibody 
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either dir.ctly or indirectly by using an inter-ediary functional group 
lnten.edi.ry functional groups which are often us.d to bind radioisotopes which 
exist as .etallic ion, to the antibodies are the chelating agent,, di.thylen. 
erluin. pentaac.tic acid (DTFA) and ethylene dia-in. t.tr.ac.tic acid (EDTA) 
Exa.pl., 0 f .. tmU lc ion, which can b. bound to the antibodies of the present 
Invention are »Tc, ™h , lll In , 13^ , 97 Ru 67 Cu 67 c . 125, 68 Cji 72 A 
89 Zr. and 201 T1 . • 

The specifically ex.»plifl.d »Ab. 33.28 and 31.1, and the chia.rlc 
antibody Chi #1 „.v be used to facilitate the production of additional ■Ab, 
which bind the saoe or Kounologlcally cross- reactive colon carcinoaa- 
...ociaced antigens. First, these antibodies ».y be conjugated to a 
chro.atogr.phic support, .nd used to isusunopurify colon c«rclno»...„oci.c.d 
antigens. These purified .ntig.ns. in turn. »ay be used to sti.ul.te .n l^. 
response in suit.bl. animal,. Secondly, sple.n cell, f ro . che responsive 
ani-al, may be fused to is-ortalizing cell,, and the resulting hybridc. 
screened for secretion of .ntibodle, which bind to the purified antigen and/or 
who,, binding to colon c«rcino......oci.t.d antigen i, co»petitiv,ly inMblt.d 

by antibody 33.28 or 31.1. or chloric .ntibody Chi #1. 

Having now generally described the invention, the sue will be 
further understood by reference to certain .p.cific exa^l.s which are included 
herein for purpo,., of illustration only and are not intended to be li.iting 
unless otherwise specified. 
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ETAlffLE T 

Preparation and cw^t.rj r.A^ m ? f th r 
Colon Carclnoaa.A«.orl«t.d Anr4 gen tr.C.I^ ) 
The antigenic preparation was obtained fro. pooled colon carcinoM 
ne.brane, according to the .ethod de.eribed by Hollin,head et al. . Cancer 
14:480 (1985). Thi, antigenic ..terlal »., purified to the extent that the 
...bran, fraction, were free of HL-A antigen, and were separated fro. much of 
the non- isogenic glycoprotein fractions. In its final for. the antigenic 
preparation wa, shown to be Isounog.nic in a specific sunner in huwns as 
evidenced by it. capability of eliciting a delayed hyp.r,«n,ltivlty reaction 
only in p.ti.nt. with .ctiv. colon, br.a.t. and ovary carcinoM. 
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Tumor cell suspensions in saline were prepared from fresh operating 
room specimens. Single cell suspensions, obtained by conventional means, were 
centrlfuged for 10 minutes at about 400 x g and the supernatant was retained. 
The cell pellet was resuspended and recentri fuged . The membrane material was 
examined by electron microscopy to assure that only membrane material (and no 
intact cells) was present, and the protein content was measured by the Lovry 
method. 

The membrane material was next subjected to sequential low 
frequency sonication and resuspended as a soluble pool of membrane proteins. 
The soluble sonicates were separated by gel filtration on Sephadex-6200 . 
Fractions of 2 ml were collected and the absorbance profile at 220 and 280 jn 
was recorded. Fractions comprising individual protein peaks were pooled, and 
the pools were concentrated by Diaflo ultrafiltration. Sephadex-G200 fractions 
IB and IIA, as defined by yolllnshead et al . . ( supra ^ . were further purified by 
gradient polyacrylaaide gel electrophoresis (PAGE). The fractions were tested 
for their ability to elicit positive delayed cutaneous hypersensitivity 
reactions in patients with colon carcinoma. Those fractions with immunogenic 
activity were said to contain colon carcinoma-associated antigens (CCAA) and 
were employed as immunogens and screening agents in the preparation of the 
mAbs. 

By gradient PAGE, a double -banded antigen distinct from that of 
carcinoembryonic antigen (Gold, P. et al . . J. Exp. Hed. 122.467-481 (1965); 
Hollinshead, A. et al. . Cancer ££:480 (1985)) was identified and isolated. The 
bands comprising this antigen migrated 6.3 and 6.6 cm. distant from tracking 
dye. Biochemical analysis of the antigen proved that it was glycoprotein. The 
molecular weight of the antigen was estimated based on the electrophoretic 
mobility of transferrin (6.4-6.5 cm) which has a molecular weight of 76.5 kDa. 

EXAMPLE II 

Proration and Screening of Monoclonal Antibodies 
Monoclonal antibodies (mAbs) against human colon carcinoma- 
assoclated antigens (CCAA) were obtained by the production and cloning of 
hybrids resulting from the fusion of mouse myeloma cells Sp2/0-Agl4 with spleen 
cells from BALB/c mice which had been immunized with the CCAA described above. 
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Five hybrid clones were established, as described below, and 
designated m 31.2. 31.1. 77, 33.23 and 33.28. All five mAbs reacted strongly 
with the CCAA and with two colon carcinoma cell lines (SWA80 and SV620) when 
assayed by ELISA Two of the mAbs , 31.1. and 33.28, were studied in greatest 
detail. 

A. Immunization and Cell Fusion 

&ALB/c "ice were Immunized by intraperitoneal injection of 50 *g of 
the CCAA described above emulsified in complete Freund's adjuvant, as described 
by Hollinshead in clinical trials (Holllnshead et al . . supra ) . Ten days later 
the mice received an intravenous booster injection of the saae amount of CCAA 
in saline. Mice were sacrificed three days later and their spleen cells 
obtained. Cell fusion was performed by incubation 5 x 10 7 mouse spleen cells 
with 10 7 sP2/0-Agl4 myeloma cells in 40X polyethylene glycol (MV-1500) 

B. Screening of Hybrid Clones 

An enzyme-linked immunosorbent assay (ELISA). described by Tsang & 
s\U, Z2:H75 (1986). was used for the detection of hybridoma clones 

producing antibodies specific for the CCAA. CCAA (100 ng/well) was immobilized 
on polystyrene microplates. Antibodies present in the test supematants were 
allowed to bind to the immobilized antigens. The presence of the bound murine 
mAbs was detected with peroxidase -conjugated second antibodies, specific for 
mouse immunoglobulins, followed by the chromogenic substrate for peroxidase, 
O-phenyldiamine. Wells showing color reactions yielding Absorbances *0.500 
units were scored as positive. Negative controls gave values of 0.01 to 0.09 
units. 

Hybridoma wells scoring as positive by EUSA were further screened 
by indirect imnunof luo re scene e . using various tumor cells and normal cells as 
identified in Table 1. below. All of the tumor cell lines were obtained from 
the ATCC. Cells were incubated with hybridoma culture supematants at an 
appropriate dilution (1:2) in phosphate buffered saline (PBS) for 1 hour at 
4"C. The cells were washed and incubated with a fluorescein- labelled goat 
anti-mouae immunoglobulin antibody. The cells were then washed three times 
with PBS and examined by fluorescence microscopy. The results appear in Table 
1. 
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INDIRECT IMMUNOFLUORESCENCE REACTIVITY OF ANTI- COLON 
CARCINOMA-ASSOCIATED ANTICEN(S) (COAA) MoAbS VITH HUMAN 

CULTURE CELLS* 
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COL0320(COL) 


+ 


+ 


+ 
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HS619(COL) 
HS853(COL) 
CAC0-2(C0L) 




+ 








SK-CO-l(COL) 


+ 


+ 


+ 


+ 




HT-29(COL) 


+ 


+ 


+ 


+ 


15 


SW1116(COL) 


+ 




+ 


+ 




SW480(COL) 




+ 


+ + 


+ 




SU620(COL) 




+ 


+ + 


+ 




231(BR) 












CAMA-l(BR) 










20 


PAN-l(PAN) 
MIA (PAN) 
HS766T(PA») 
M- 14 (MEL) 
HT1080(FIB) 






+ 
+ 




25 


LM(OS) 
TE-85(0S) 
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NORMAL SKTM 
FIBROBLAST 

HARROW 

CELL 

NORMAL tfTIMAfl 
PBMC 



10 



A. 
fi. 

C. 



CULTURE SUPERNATANT WAS DILUTED 1:2 WITH PBS 

POSITIVE (♦> AND NEGATIVE <-) REACTIVITIES WERE DEFINED BY INTENSITY OF 
THE MEMBRANE FLUORESCENCE AS COMPARED TO THE BACKGROUND 
COL: COLON CARCINOMA; BR: BREAST CARCINOMA; 
PAN: PANCREATIC CARCINOMA; FIB: FIBROSOMCOMA . 
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EXMffU III 

Analysis of Monoclonal Antibodies and their Reactivity 
The anti-CCAA mAbs produced and detected as above were also tested 
for reactivity with fresh human tissue. Cryostat sections of the tissue types 
5 listed in Table 2, below, were fixed with 3.5X formaldehyde in PBS and then 

washed three tines with PBS. For indirect lomuno fluorescence studies, the 
sections were incubated with the isAbs and then stained with a fluoresce in- 
labelled second antibody as above. 

As is shown in Table 2, mAbs 31.1 and 33.28 were highly specific 
10 for colon carcinoma cells. This indicates that an antigen (CCAA) which was 

highly specific for colon carcinoaa and, furthermore, was immunogenic in colon 
carcinoma patients (positive DH reactions), and served as a successful 
immunogen in mice for the devnd phycoerythrin excitation was used. Trigger 
regions were established by examining cells by forward versus 90* light 
15 scatter. As shown in Table 4, both 31.1 end 33.28 bound to colon carcinoma 

cells; neither mAb bound significantly to PBMC. 

Tftbll 2 

Indirect Immunofluorescence of Anti-CCAA Mebs with 
20 Flesh Human Tissues* 

Reactivity gf rtttba 



liiaaej 21+21 11*1 

Tumor 

Colon Carcinoma 3/3 3/3 

25 Pancreatic Carcinoma 0/2 0/2 

Melanoma 0/2 0/1 

Breast Carcinoma 0/2 0/1 
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Placenta 

Liver 

Colon 

Spleen 

Thymus 

Muscle 



0/1 
0/1 
0/3 
0/1 
0/1 
0/1 



0/1 
0/1 
0/3 
0/1 
0/1 
0/1 



10 



Ascitic fluid was diluted 1:50 with PBS. Cryostat sections (4-6 art 
thick) were fixed with 3 5X formaldehyde in PBS for 10 minutes and then 
washed three times in PBS. Sections were stored at -70*C unless used 
immediately . 



Results are expressed as number of positive/negative of tissue tested. 



15 



20 



Table 3 shows the results of an imaunoab sorption analysis of the 
Mabs. Three colon carcinoma cell lines (HT-29, VTDR and SW 620) and an 
osteosarcoma cell line (LM) were used to absorb fluorescein isothiocyanate 
(FITC) -conjugated Kabs 31.1 or 33.28. Ascites fluid from mice in which the 
hybridomas were growing, diluted 1:50, was added to the absorbing cells. The 
mixtures were incubated for 1 hr at 4 # C. Either 2 x 10 7 cells (Table 3, Part 
A) or 10* cells (Table 3, Part 5) were used to absorb the antibodies (Table 3) 
The osteosarcoma cell line did not absorb out 31.1 or 33.28 activity, while the 
colon carcinoma cell lines- did. 



25 



mAb 



HT-29 
A B 



Tab It 3 

Immunoabaorotlon Analysis of mAbs 

WIDR SW620 
A B A B 



ML 



30 



33.28 - 
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31.X • - - + 

Cytofluorometric analysis was used to measure che binding of 31.1, 
33.28 and a control mAb to HT29, WIDR and SU480 tumor cells and co peripheral 
blood mononuclear cells (PBMCs) An Ortho Spectrum III Cytofluorograph , equipped 
with an argon laser capable of fluorescein and phycoerythrin excitation was 
ujed. Trigger region* were established by examining cells by forward versus 
90* light scatter. As shown in Table 4, both 31.1 and 33.28 bound to colon 
carcinoma cells; neither mAb bound significantly to PBKC, 

Table 4 

SUMMARY OF CYTOFLUOROMETR I C ANALYSIS 

X of cells MtHi^ yith mAb- 
Cells 33,28 31.1 Control 



15 HT29 51.0 53.9 9 2 

wlDr 21.0 nd 8.1 

SW480 37.0 32.0 3.8 

PBMC 2.1 2.1 ND 



The heavy and tight chain isotypes of the aAbs were determined by 
lmaunodif fusion. Tha 31.1 mAb was found to be an IgCl with a kappa light 
chain. The 33.28 mAb was found to be an IgC2a with a kappa light chain (Table 
5). This is in strong contrast to the prior art mAb 19.9 (Herlyn, M. et al. . 
J. filgl. Chea, iiZ: 14365- 14369 (1982)) which is of the IgCl class (Herlyn. D. 
*t *1. ■ Proc. Natl. Acad. Sel USA 7Q •47*1 .47*'; (1982)). Importantly, 
antibodies of the IgC2a class are expected to be more useful for 
immunotherapeutic purposes (Colcher, D. et al . . Proc. Natl. Acad. Sel y g n 
78:3199-3203 (1981)). Although the 19.9 mAb has reactivity to colon tumors, it 
was darived by immunization with pancreatic carcinoma antigens, and is 
therefore cross -reactive with colon. This is analogous to the situation with 
the B72.3 mAb ([citation]), which is a colon- reactive antibody obtained by 
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immunization with breast cancer tissue. 



Table 5 

Isotyping of Monoclonal Antibodies 



Culture IgCl I g G2a IgC2b igM Li.ht CH»^ 

Supernatant ^ 



31.2 - + 

31.1 ♦ 

77 

33.23 - + 

33.28 - + 



+ 
+ 



+ 



EXAMPLE TV 

CharftCtcrlZlCiPn Qf the Colon Carcinoma. App elated AnMy* 
The molecular mass of the antigens to which the above mAbs bound 
was determined by Western blot analysis using soluble protein extracted from 
colon carcinoma ceil lines SW480 and SW620. The 33.28 and 31.1 mAbs reacted 
with molecules having apparent molecular weights of 61.1 kDa and 72 kDa, 
respectively, from both of these cells lines. These mAbs did not react with 
material from human PBMCs or from human tumor cell lines of other histologic 
types in Western blot analysis. 

In order to define better the specificity of the mAbs of the 
present invention for the immunizing CCAA and to establish whether the mAbs 
reacted with an immunogenic component of the cell membrane preparation which 
has been used in clinical immunotherapy trials (Hollinshead et al. . supra ^ . thi 
original immunogenic preparation described abov« was performed by high 
performance liquid chromatography (HPLC) . 
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The analysis revealed 4 distinct peaks, each of which was tested 
for immune reactivity (elicitation of DH) in patients with colon carcinoma by 
skin test (Figure 1). Among the 10 patients with colon carcinoma tested only 
the material in peak #4 induced a cutaneous DH reaction. The peak #4 antigen 
5 was found to react with mAb 33.28, while mAb 31.1 reacted with peak #3, che 

next most prominent peak. 

The references cited above are all incorporated by reference 

herein . 

EXAMPLE v 

10 Affinity Purification of Colon Carcinoma-Associated Antigen 

The mAb 33.28 was used in affinity chromatography to isolate 
antigen extracted from cells of the HT-29 line. Five mg of purified 33.28 IgC 
was coupled to CNBr- activated sepharose 4B . The column was pre-eluted with 
0.05M diethylamine , pH 11.5, and then equilibrated with 0.14M NaCl/O.OlM Tris 

15 (pH 8.0). CCAA preparation was applied to the column, and the column was 

eluted with 0.05M diethylamine. pH 11.5. The eluted fractions were neutralized 
by the addition of IM Tris-HCl, pH 8.0. 

The material bound and eluted from che 33.28 affinity matrix was 
then subjected to HPLC. The eluted CCAA preparation was adjusted in starting 

20 buffer (0.01M sodium phosphate buffer, pH 7.0), applied to a Synchropak Uax 

weak anion exchange HPLC column (250 x 4.6 mm) and eluted with a gradient of 0 
to IK NaCl in 0.01K sodium- phosphate buffer, pH 6.0, at a flow rate of 1 
ml/min. Anion exchange chromatography was performed using a Hewlett-Packard 
HPLC (HP 1090. Hewlett-Packard. Arondale , PA). 

25 Results appear in Figure 2. The antigenic material derived from 

HT-29 cells Isolated by mAb 33.28 gave a peak that matched peak #4 described 
above and had similar immunogenic activity in humans, indicating the utility of 
mAb 33.28 for isolation of a colon cancer preparation which is immunogenic for 
humans . 

30 EIAlffU YI 

ADCC Activity of mAbs 33.28 and 31.1 
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In order to be therapeutically useful, a mAb specific for an 
is-unog.nic tu-or antigen should have the following properties: (a) high tuaor 
tissue specificity, (b) absence of cross - reactivity to nonsal h^an tissue, and 
(c) a biological activity associated with destruction of tumors . such as 
antibody -dependent cellular cytotoxicity (ADCC) . 

The ADCC activity of nAb, 33,28 and 31.1 was tested on the colon 
carcinoma line WiDR as target cell. The -elanoma cell line, M-14, served as a 
specificity control. ADCC was assayed using a conventional 4 hr . 51 C r release 
aa.ay using nonial human PBMC as af factor cells, and the results are shown as 
percent isotope release (Z lysis) (Table 6). The background lysis was 8 . 3Z . 
At an effector: target ratio of 100:1, mAb 33.28 caused 40. 3X ly.is of tumor 
cells, and 31.1 induced 51.81 lysis. 



Tab If $ 



ADCC Activity of oiAbs 33.28 and 31.1 



X Lysis of Target Cells at £:T Ratios: 



Antibody 

OJT Control 



-25- 50 100 



M-14 



-£L loo 



33.28 
31.1 



23.1 40.3 45.3 



14.3 26.7 51.8 



6.9 8.4 9.0 



7.5 6.4 8.7 



0SA1 



10.0 9.2 12.2 



11.4 14.8 10.9 



NMS 



12.2 11.7 13.1 



1^-2 15.0 11.1 



!5 



PBS 



8.2 5.1 7.6 



11.0 14.2 10.5 



ADCC was assayed by a 4 hour "Cr release assay. Background "Cr release was 
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8.3X. E:T Ratio indicates effector cell-to- target cell ratios. The mAb or 
serum was tested at a 1:100 dilution; 0SAl--mAb to osteosarcoma associated 
antigens; NMS-- normal souse serum; tflDr-- colon carcinoma cell line; M14-- 
aelanoma cell line. 

EXAMPLE VII 

n>r«ftrinn of Circulating CCAA with aAbs 33.28 and 31 1 
The aAbs of the present invention were tested for their ability to 
detect circulating CCAA in 79 unknown serum samples (Table 7). The assay was 
based on the ability of the serum samples to inhibit binding of the mAb to the 
CCAA in ELISA. None of the 50 normal serum samples gave false positive 
results. Nine of the ten serum samples from patients with active colon 
carcinoma were positive. None of the sera from disease -free colon cancer 
patients one year post -resection were positive. 



Table 7 



Detection of Circulating Colon Carcinoma- Associated Antigen 



No. of sera inhibiting binding of mAbs : 



».2? 



31-1 



20 



25 



DONOR 

Colon 

Carcinoma 
Colon 

Carcinoma 
(Resected) 
Breast 

Carcinoma 
He lane 



No. of 

unfit* 

10 



<15X 
(Neg> 



>15X 



0 
0 



<15X 
(Neg) 



>15X 
8 
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Prostate 

Cancer 1 



Normal Serum 



50 



50 



50 



5 Colon carcinoma-associated antigens was detected by ELISA. 100 ^1 of serua 

were used in each assay. 



EXAMPLE *TTT 

CQBParison Of Specificity vtth Other mAh« R«« e riw 
with Colon Tutors, 
Further studies of tumor specificity were conducted using ELISA 
(Table 8). The mAb 31.1 was compared with CC49, a colorectal carcinoma- 
specific mAb purified from B-72.3, and a control mouse myeloma protein. 31.1 
was shown to react with a narrower range of colorectal carcinomas than did 
CC49. However, it had a higher degree of specificity, having lower or no 
cross -reactivity with stomach tumors or normal colon tissue. 

TABLE 8 

ELISA ON NORMAL AND TUMOR TISSUES USING MAbs 31.1, CC49 AND MOPC-21 



Tissues 



CC49 



MOPC-21 



Colorectal C*rc1nr>« f « 

1. COCA2A 

2. COCA2 

3. COCA 3 

4. COCA4 

5. G820 
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6. 


C853 


7. 


C817 


8. 


G781 


Other 


Carcinomas 


1. 


Breast CAl 


2. 


Breast CAl 


3. 


Lung CAl 


4. 


Lung CA2 


5. 


Ovarian CAD106 


u . 


ftv pas 


7. 


Ov CAV5 


8. 


Ov CAV45 


9. 


Ov CAV43 


10. 


Stomach CAl 4 A 


11. 


Stomach CA12A 


12. 


Stomach CA15A 
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Other Normal Ti*mum* 



1. 


Endometrium E21 




2. 


Endometrium EC19 




3. 


Endometrium EC17 


+ 


4. 


Endometrium EC18 






(RBC) 




5. 


Red blood calls 1 




6. 


RBC 2 




7. 


RBC 3 




8. 


RBC 4 




9. 


RBC 5 




10. 


RBC 6 




11. 


RBC 7 
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L5 



>0 



!5 



12. R£C 8 

13. RBC 9 
U. R£C 10 

15. R£C 11 

16. Granulocytes 

17. 385 

18. 386 

19. Normal spleen 3 

20. 392 (N. Spleen) 

21. 395 (N. Liver) 

22. 387 (N. Kidney) 

23. 398 (N. Spleen) 

24. 390 (N. Liver) 

25. N. Spleen #1 

26. N. Spleen #2 

27. 800 (N. Colon) 

28. N. Colon (GV) 

29. N. Colon (Meloy) 

30. N . Colon 

31. C1155B <N. Colon) 

32. C1164B (N. Colon) 

33. N. Colon 

34. Normal Stomach A 

35. N. Stomach B 

36. N. Stomach C 

37. Normal Lung 

38. Normal Liver 



CC49 - NCI monoclonal antibody to colorectal carcinomas 
MOPC-21 - negative control myeloma protein 

All ■onoclonal antibodies were used at 40 ng/well, POCAM at 1:3000 dilution 
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EXAMPLE U 



10 



15 



In Vivo Localization of mAbs 33.28 and 31.1 to Tumors 
The In vivo behavior of the mAbs of the present invention was 
exaained by pharmacokinetic studies using ^Jj . labelled mAb and athymic nude 
mice bearing LS-174T colon tumor xenografts. Mice implanted with the A375 
melanoma were employed as controls. The relative concentration of mAb in 
tumor as compared to adjacent normal tissue such as liver and spleen is 
represented by the radio localization index (concentration of radiolabeled 
material in tumor/concentration in surrounding tissue). The biodlstribution 
of l25 I- labelled 31.1 and 33.28 mAbs Is shown in Table 9. Both mAbs were able 
to significantly concentrate within the tuaor, compared to localization in 
normal tissues (spleen and liver) . This selective accumulation was six- fold 
at 96 hours and about 12 -fold at 166 hrs . The radiolocalizatlon indices for 
both mAbs to tumor as compared to blood, liver and spleen are shown in Figure 
3 and Figure 4. 



T*ble 9 



Biodlstribution of 125 I-mAbs in Tumor -Bearing Athymic Nude Mice 



20 



Tissue 



9$ hours 



LS174T 



A375 



168 hours 



LS174T 



A375 



A- mAb 31.1 



Blood 



Tumor 



7.30 



21.92 



NA 



NA 



4.67 



25.43 



4.42 
2.91 



Liver 



3.74 



NA 



2.16 



1.24 



25 



Spleen 



3.6B 



NA 



2.41 



1.32 
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B mAb 33.28 

Blood 7.81 NA 5.58 3.95 



Tuaor 13.12 NA 15.50 



Liver 2.55 NA 

Spleen 2.31 NA 



1.74 1.68 
1.70 1.92 



Results are expressed in X injected dose/graa of tissue. 
LS174T - colon carcinoma; A3 75 - melanoma. 



gAJffUE I 

Imnunohistochealeal Striae 
The ability to detect tuaor markers in the serun, image the 
related neoplastic process and define the cell population of that neoplasm by 
iaaunohistochemistry depends on the ability of specific «Abs to selectively 
characterize a tuaor population. 

The aAbs 31.1 and 33.28 were tested in aore than 50 colon 
carcinomas by means of laraoperoxidAse staining. They have been found to be 
highly raactiva with the colon neoplasm and did not interact with the adjacent 
normal tissues. When polyps were evaluated, the wholly benign lesions such as 
villo-tubular adenoma, shoved no reactivity. Villous adenomas undergoing 
transformation reacted only at the site of malignancy. When similar tissue, 
were evaluated using the more common carbohydrate -antigen derived aAbs, normal 
adjacent colon tissue reacted equally with the neoplastic portion of the 
specimen. With the 31.1 and 33.28 mAbs, each appeared to stain different cell 
populations within the tuaor. This suggests that surface antigens 
representing different oncogene products were being defined. 
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Selective Binding to Sabpopulat ions of Epit helial CtTU in 
Paraffin-Embedded Benign and Malignant M 1pm , rr T, ftl ^ ni 
Forty-one formalin- fixed, paraffin- embedded benign and malignant 
breast specimens were studied with mAbs 31.1 and 33.28, using the avidin- 
5 biotin staining method. Without enzymatic pretreatment . positive staining of 

epithelium was observed on the cell surface and in the cytoplasm with both 
antibodies. 7/21 (331) duct carcinogens were positive with mAb 31.1 as were 
5/20 (25X) samples of benign breast disease. 10/21 (481) duct carcinomas were 
positive with mAb 33.28 together with 7/20 (351) specimens of benign mammary 
10 disease. 10 to 75X of the cell population was positively stained. These 

results indicate that the antigens defined by mAbs 31.1 and 33.28 are 
expressed in a select group of women with breast disease and would be useful 
for diagnosis of said disease. 

EXAMPLE XII 

15 Selective Binding to Suboopulations of Epithelial Cells In Fr esh Frozen Benign 

and Malignant Ovarian Tumors 

Fresh frozen tissue biopsies obtained from twenty- one ovarian 
tumors subjected to immunocytochemical analysis were studied with mAbs 31.1 
and 33.28 using the avidin biotin indirect immunoperoxidase assay. Focal 
20 positive staining was observed in 4/7 papillary mucous, 1/1 mucinous and 1/2 

endometrold adenocarcinoma-.. None of the noneplthelial ovarian tumors stained 
positive using these monoclonal antibodies. These results indicate that the 
antigens as defined by mAbs 31.1 and 33.28 are expressed in a select group of 
woman with ovarian cancer and would be useful for diagnosis of said disease. 

25 EIAgLE llll 

Tpw unora activity o f H UJB ft n Carcinoma Tissues and 

Cell Un» with BAbi 31.1 and 33. 23 

The mAbs 31.1 and 33.28 were used to screen a panel of cell lines 
including colon adenocarcinoma, lymphoma, leukemia and neuroblastoma lines. 
30 Using the avldln-blotin immunoperoxldase staining system, the mAbs 
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31.1 and 33.28 were shown to strongly bind to colon adenocarcinoma cell li„„ 
WIDR and HT-29. Imaunoreactlons were not observed with KGl-a, HL-60 Molt-3 
and JUKRAT cell Unas. Both antibodies reacted weakly wlth one lyaphoM Un- 
(JY). Th. Mb 33.28 r.act.d weakly with on. leukemic line (K562) and a 
neuroblastoma lln. (087.*). Th... result, confirm and extend previous flow 
cytometry and immunof luorescent result, In which It ha. b.en reported that 
strong binding reactions were observed with these mAbs with colon 
adenocarcinoma cell line, and reactions were not observed with other tumor 
cell lln... Using flow cytometry. Mb 31.1 reacted with 85X of HT-29 and WIDR 
colon carcinoma cells but not with SKBR-3 breast cancer cells. 

Both antibodies were extensively shown to bind distinctively to 
colon carclno.. tissues (.Ab 33.28 - 84X. »Ab 31.1 - 6«) . and not to normal 
tissue, or malignant tissue, Including neuroblastoma elssues <0/3), lymphomas 
(0/3) and leukemic Infiltrates (0/3) tested. The,, result, suggest that th... 
antlbodl.s can ,.rv. ., . useful r.se.rch tool In evaluating tumor marker. ln 
cancer and cell biology research. 



20 



25 



30 



HftlffU ITY 

E «prc«ti 9n and Cti.mrrirlT»tion of chi^tc * >„ tn . f ». , „ „„ 

CglgrCCtfll C«rclnona-A.. Pg <i.r.rf »r. rtffln 

A chimeric moua./humao heavy chain gen. wa, constructs by splicing the 
•xon of th. 31.1 antibody h.avy chain variable region gen. to th. .xon of the 
hU " n 8 ™~ 1 eh * ln contatant r.gion g.n. using th. polym.r.s. chain reaction 
Subsequently, th. 31.1 chimeric g.n. w.. clon.d Into a retroviral expression 
vectror pLgpeCXII and transf.ct.d Into th. packaging c.ll line PA317. Th. 
transf.cfd ell, (PA317H) were cultivated with another packaging cell line 
PA317L, which contained an Irrelevant mouse/human chimeric light chain gene ln 
retroviral expr.s.lon v.ctor pLneoCXII. and SP2/0-Agl4 cells. The transduced 
SP2/0-Agl4 cells yielded a complete chimeric antibody, Chi #1 which reacted 
with horseradish peroxidase- conjugated igC of goat anti-human IgG Fc In ELI SA 
analyses, which Indicated that the constant region of Chi #1 was human. 
Cytofluorometry analysis Indicated that Chi #1 stained human colorectal 
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carcinoma cell lines HT-29 and LS174T but noc a human lung carcinoma cell line 
A-427. Antibody- dependent cell-mediated cytoxicity (ADCC) assay indicated chat 
Chi #1 lysed Lsl74T cells. These results shows that Chi #1 retained the 
antigen-binding specificity of the parental 31.1 mouse monoclonal antibody, 
5 suggesting the useful of this chimeric antibody in ascertaining prognosis of 

co Ion care inoma . 



Having now fully described this invention, it will be appreciated 
by those skilled in the art that the same can be performed within a wide range 
of equivalent parameters, concentrations, and conditions without departing 

10 from the spirit and scope of the invention and without undue experimentation. 

Vhile this Invention has been described in connection with 
specific embodiments thereof. It will be understood that it is capable of 
further modifications. This application is intended to cover any variations, 
uses, or adaptations of the inventions following, in general, the principles 

15 of the invention and including such departures from the present disclosure as 

come within known or customary practice within the art to which the invention 
pertains and as may be applied to the essential features hereinbefore set 
forth as follows in the scope of the appended claims. 
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VHAT IS ClADgn Tff . 

1. A monoclonal antibody specific for a human colon carcinoma- 
associated protein antigen, wherein said antigen has the following 
characteristics : 

(i) ..id «onoclon*l .ntlbody r.cogni n . .pleop., of « prot.ln 

component of ,. id . nc i g . n , . nd not . pltop<s Qf . c « bohydr , ce 
component of i«id ancig.n; 
(11) Mid .ntigen is not d.t.ct«bl. on nonwl hvuwn tlssu..; 
(ill) ..id „eig.„ i, „ 6C d.t.ct.bl. on hu«n crcinc c.ll, oth.r th.n 
colon carcinoma cells; and 
(iv) said antigen is specifically immunogenic in humans. 

2. An antibody according to Claim 1 which i, mouse monoclonal 
antibody 33.28 or an antibody which binds specifically to the same colon 
carcinoma- associated epitope as chat bound by 33.28. 
5 3. An antibody according to Claim 2 wherein said colon 

carcinoma-associated antigen is a protein having a molecular weight of about 
61.1 kilodaltons. 

4. An antibody according to Claim 1 which is mouse monoclonal 
antibody 31.1 or an antibody which binds specifically to the same colon 

0 carcinoia-aa.ociated epitope as that bound by mouse monoclonal antibody 31.1. 

5. An antibody according to Claim 4 wherein said colon 
carcinoma-associated antigen is a protein having a molecular weight of about 
72 kilodaltons, wherein said colon carcinoma-associated antigen i, a 
glycoprotein, the protein oompon.nt having a molecular weight of 61.1 

5 kilodaltons. 



An antibody according to Claim 1 immobilized on a solid 
An antibody according to Claim 1 which is detectably 



6. 

phase. 

7. 

labelled. 

8- An antibody according to Claim 7 wherein said detectable 
label is a radiolabel. 

9. An antibody according to Claim 1 conjugated to a cytotoxic 
radionuclide. 

10. An antibody according to Claim 1 conjugated to « cytotoxic 

drug. 
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11. An antibody According to Claim 1 conjugated to a cytotoxic 

protein. 

12. A pharmaceutical composition for the immunotherapy of colon, 
breast, and ovarian cancer in humans comprising an antibody according to Claim 
9 in combination vlch a pharmaceutical^ acceptable carrier. 

13. A pharmaceutical composition for the immunotherapy of colon, 
breast, and ovarian cancer in humans comprising a therapeutically effective 
amount of an antibody according to Claim 10 in combination with a 
pharmaceutical^ acceptable carrier. 

14. A pharmaceutical composition for the immunotherapy of colon, 
breast, and ovarian cancer in humans comprising a therapeutically effective 
amount of an antibody according to Claim 11 in a pharmaceutical ly acceptable 
carrier. 

15. A human colon carcinoma- associated protein antigen having the 
following characteristics: 

(1) epitopes of a protein component of said antigen are capable of 

eliciting an antibody response In a mammal tan host, but epitopes 
of a carbohydrate component of said antigen are not capable of 
eliciting said antibody response; 
(11) said antigen is not detectable on normal human tissues; 
(ill) said antigen is not detectable on human carcinoma cells other than 
colon carcinoma cells; and 
(iv) said antigen is specifically immunogenic in humans. 

16. An antigen according to Claim 15 wherein said antigen is a 
protein having a molecular weight of about 61 Vcilodaltons . 

17. An antigen according to Claim 15 wherein said antigen is a 
protein having a molecular weight of about 72 kilodaltons . 

18. An antigen according to Claim 16 wherein said antigen binds 
specifically to mouse monoclonal antibody 33.28 or an antibody capable of 
binding specifically to the same colon carcinoma- associated epitope as that 
bound by mouse monoclonal antibody 33.28. 

19. An antigen according to Claim 17 wherein said antigen binds 
specifically to mouse monoclonal antibody 31.1 or an antibody capable of 
binding specifically to the same colon carcinoma-associated epitope as that 
bound by mouse monoclonal antibody 31.1. 
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20. A monoclonal antibody against the monoclonal antibody of 



Claim 1. 



Claim 2. 



Claim 3. 



Claim 4. 



Claim 5. 



21. A monoclonal antibody against the monoclonal antibody of 

22. A monoclonal antibody against the monoclonal ancibody of 

23. A monoclonal antibody against the monoclonal antibody of 

24. A monoclonal antibody against the monoclonal antibody of 



25. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 33.28 in a 
sample comprising: 

(a) contacting said sample with an antibody according to Claim 
15 I; and 

(b) detecting laid antigen by detecting the binding of the 
antibody. 

26. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 31.1 in a 

10 sample, comprising: 

(a) contacting said sample with an antibody according to Claim 
1; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

25 27. An imaging method for detecting a colon carcinoma associated 

antigen in a subject, comprising: 

(a) contacting the labelled antibody of Claim 7 with said 
animal ; and 

(b) detecting said antigen. 

30 28. A method of killing cells carrying a colon carcinoma- 

associated antigen, comprising delivering to said cells an effective amount of 
an antibody according to Claim 1 and a cytotoxic effector agent. 

29. A method according to Claim 28 wherein said effector agent 
is selected from the group consisting of complement and effector cells active 

35 in antibody -dependent cellular cytotoxicity. 
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15 



30. A aethod of killing cells carrying a colon carcinoaa. 
associated antigen, coaprising delivering co said cells an antibody according 
co Claia 9. 

31. A aethod of killing cells carrying a colon carcinoaa- 

5 associated antigen, coaprising delivering to said cells an antibody according 

to Claia 10. 

32. A aathod of killing cells carrying a colon carcinoaa - 
associated antigen, coaprising delivering to said cells an antibody according 
to Claia 11. 

10 33. A aethod of treating a subject suspected of having a colon 

carcinoaa in huaans bearing an antigen which is capable of binding to aouse 
■onoclonal antibody 33.28 or 31.1, coaprising adaini.tering to said subject an 
effective dose of the coaposition of Claia 12. 

34. a aethod of treating a subject suspected of having a colon 
carcinoaa bearing an antigen which is capable of binding to aouse aonoclonai 
antibody 33.28 or 31.1, coaprising adainistering to said subject an effective 
dose of the coaposition of Claia 13. 

35. A aethod of treating a subject suspected of having a colon 
carcinoaa bearing an antig.n which 1. capable of binding to aouse aonoclonai 
antibody 33.28 or 31.1, coaprising adainistering to said subject an effective 
dose of the coaposition of Claia 14. 

36. A method for producing an iaaunogenic coaposition useful for 
clinical iaounotherapy of colon carcinoaa in huaans, coaprising: 

(a) preparing a aeabrane extract of a tuaor or cell line bearing 
an antigen which is capable of binding to aouse aonoclonai 
antibody 33.28 or 31.1; and 

(b) isolating said antigen by affinity purification using an 
antibody according to Claia 6, 

thereby producing said coaposition. 
30 37. A vaccine for iaaunization against colon cancer in huaans 

which comprises an effective aaount of an antigen according to Claia 15 or 

active fragments thereof in association with a conventional vaccine carrier. 

38. A vaccine for iaaunization against colon cancer in huaans 

which coaprises an effective aaount of huaan colon carcinoaa- associated 
35 antigen or active fragaents thereof which is capable of binding to aouse 



20 



25 



3NSOOCID fWO 96085i*Ai 



WO 96/08514 „ 

PCTYUS95/1I554 



55 



.0 



.onoclonal antibody 33.28 or 31.1. in association with . conv.ntiona! v . ccine 



carrier . 

39 



stain. 

:5 44. 

(a) 



A Mthod for iinunoch.rapy of colon cancer in huaans 
comprising a4.lnisc.ring to hu-an, in n..d th.r.of a vaccina having an 
effective ..ount of an antig.n according to Claia 15 or active fragments 
thereof in association with a conventional vaccina carrier. 

40. A a.chod for imaunoth.rapy of colon cancer in huaans 
comprising ad.inlst.ring to hu-ana i„ „..„ ch . r . of . v . ccin . h . vlng ^ 
.ff.ctiv. „ount of huaan colon c.rcinoM-.a.oci.t.d antig.n or activ. 
fragments th.r.of which is c.p.bl. of binding to aous. .onoclonal antibody 
33.28 or 31.3. in association with a conventional v.ccin. carri.r. 

41. The vaccin. according to Clai. 37 wh.r.ln th. do.ag. 
• ff.ctiv. rang, i, .bout 0. 001-100 .g ancig.nAg body weight. 

42. Th. vaccine according to Claia 38 wh.r.in th. dos.g. 
effective range is about 0.001-100 ag antigen/leg body w.ight. 

43. A Mthod for diagnosing colon canc.r in huMn, comprising 
r.aoving . histological speciMn fro. . p . titnt SU sp.ct.d of 
having a colon c.rcinoM bearing an antig.n according to Clai* 
15; 

contacting th. sp.ciMn with a ■onoclonal antibody capabl. of 
recognizing said antigen; 

staining ch. sp.ci».n with an i.-unohl«toch..ic.l stain; and 
d.t.cting th. pr...nc. of th. antig.n-.ntlbody coapl.x by th. 



L5 



(a) 

i0 (b) 

(c) 
(d) 



A Mthod for diagnosing colon canc.r in huaans comprising: 
r.Mving a histologic.! sp.clMn fro- a p.ti.nt suspected of 
having . colon c.rcinoM bearing an antigen which is capable of 
binding to Bouse Monoclonal antibody 33.28 or 31.1; 
contacting th. sp.cl..n with mus. .onoclonal antibody capabl. of 
recognizing said antigen; 

staining th. speclaen with an laaunohistoche.ical stain; and 
detecting the presence of the antigen-antibody coaplex. 

45. Th. Mthod of C1.1. 43 wh.r.in th. stain is .„ avidln-biotln 
isaunoperoxidase stain. 

46. Th. Mthod of Clai. 44 wh.r.in th. stain 1, an avidin-blotin 



(b) 

(c) 
(d) 
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iamunoper oxidase stain. 

47. A kit for the iaaunohistocheaical detection of colon 
carcinoma comprising: 

a) mouse monoclonal antibodies 31.1 and 33.28, and monoclonal 
5 antibody for carcinoembryonic antigen; 

b) reagents for iimeunoper oxidase and secondary antibody; 

c) loaunoperoxidase ; and 

d) colorizing reagents. 

48. A. kit for imnunohistochemical detection of colon carcinoma 

10 comprising: 

a) mouse monoclonal antibodies 31.1, 31.2, 33.23, 33.28 and 77 
and monoclonal antibody for carcinoembryonic antigen; 

b) reagents for imaunoper oxidase and secondary antibody; and 

c) immunoperoxidase ; and 
15 d) colorizing reagents. 

49. A compartmentalized kit for the detection of an antigen 
according to Claim 15, said kit comprising; a first container adapted to 
contain an antibody to said antigen or an active component thereof, and a 
second container adapted to contain a second antibody to said antigen or an 

20 active component thereof, said second antibody being labeled with a reporter 

molecule capable of giving a detectable signal. 

50. The kit according to Claim 49 wherein the reporter molecule 
is a radioisotope, an enzyme, a fluorescent molecule, a chemiluminescent 
molecule or a biolualnescent, molecule. 

25 51. The kit according to Claim 49 wherein the reporter molecule 

is an enzyme. 

52. The kit according to Claim 49 wherein the kit further 
comprises a third container adapted to contain a substrate for the enzyme 

53. A monoclonal antibody specific for a human colon carcinoma - 
30 associated protein antigen, wherein said antigen h*s the following 

characteristics : 

(1) said monoclonal antibody recognizes epitopes of a protein 

component of said antigen, and not epitopes of a carbohydrate 
component of said antigen; 
35 (H) .aid antigen is not detectable on normal human tissues; 
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(Hi) said antigen is not d.t.cc.bl. on huM n c.rclno.. cells other than 

breast carclnoaa cells; and 
(lv) ,.ld antigan i. specifically immunogenic in humans. 

54. An antibody according to CUta 53 which 1, MU1 , .onoclonal 
antibody 33.28 or an antibody which bind, .pacifically to eh. same colon 
carcino.a-assoclated epitope as that bound by 33.28. 

55. An antibody according to Cl.i. 54 wherein said colon 
c.rcino..-...oci.t.d antigen 1, a protein having . .ol.cul.r weight of about 
61.1 kilodaltons. 

56. An antibody according to Cl.i. 53 which is mouse .onoclonal 
antibody 31.1 or an antibody which binds specifically to the same colon 
carcinoma-associated epitope a. that bound by »ou.. monoclonal anelbody 31.1. 

57. An antibody according to Claia 53 wherein said colon 
=«rcino..-.„ocl.c.d antigen 1. a protein having a .ol.cul.r weight of about 
72 kilodaltons. wh.r.in ..id colon c.rclno M ..,,oci.t.d .ntig.n I, . 
glycoprotein, the protaln co.pon.nc having a .ol.cul.r weight of 61.1 
kilodaltons. 

58. A phanaac.utical composition for the isaunoth.rapy of breast 
cancer in hum™ co.prl.lng a therapeutically effective a*>unt of an antibody 
according to Cl.i. 53 in co.bin.tion with a pharmaceutical^ acc.ptabl. 

carrier. 

59. A human colon carcinoma-essociated protein antigen having the 
following characteristics: 

(1) epitope, of a protein component of ..id antigen are capable of 
•liciting a* antibody reaporue in a mammalian host, but epitopes 
of a carbohydrate component of .aid antigen are not capable of 
eliciting .aid antibody re.ponee; 
(ii) aaid antigen i. not detectable on normal human tia.ues; 
CUD .aid antigen i. not detectable on human carcinoma cell, other than 

breaat carcinoma cells; and 
dv) .aid antigen i. .pecifically immunogenic in humans. 

60. An antigen according to Claim 59 wherein said antigen is a 
protein having a molecular weight of about 61 kilodaltons. 

61. An antigen according to Claim 59 wherein said antigen is a 
protein having a molecular weight of about 72 kilodaltons. 



BNSDOOD <V¥C .»0e5UAi J _ 



WO 96/08514 PCI71JS9S/I1534 



58 

62. An antigen according to Claim 60 wherein said antigen binds 
specifically to mouse monoclonal antibody 33.28 or an antibody capable of 
binding specifically co the sane colon carcinoma- associated epitope as that 
bound by souse monoclonal antibody 33.28. 
5 63. An antigen according to Claim 61 wherein said antigen binds 

specifically to mouse monoclonal antibody 31.1 or an antibody capable of 
binding specifically to the sane colon carcinoma -associated epitope as that 
bound by mouse monoclonal antibody 31.1. 

64. A monoclonal antibody against the monoclonal antibody of 

10 Claim 53. 

65. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 33.28 in a 
sasple comprising: 

(a) contacting said sample with an antibody according to Claim 
15 53; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

66. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 31.1 in a 

20 sample, comprising: 

(a) contacting said sample with an antibody according to Claim 
53; and 

(b) detecting said antigen by detecting the binding of the 
antibody . 

25 67. A method of killing cells carrying a colon carcinoma- 

associated antigen, comprising delivering to said cells an effective amount of 
an antibody according to Claim 53 and a cytotoxic effector agent. 

68. A method of treating a subject suspected of having a breast 
carcinoma In humans bearing an antigen which is capable of binding to mouse 

30 monoclonal antibody 33.28 or 31.1, comprising administering to said subject an 

effective dose of the composition of Claim 58. 

69. A vaccine for immunization against breast cancer in humans 
which comprises an effective amount of an antigen according to Claim 59 or 
active fragments thereof in association with a conventional vaccine carrier. 

35 70. A vaccine for immunization against breast cancer in humans 
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which comprises an effective amount of human colon carcinoma-associated 
antigen or active fragments thereof which is capable of binding to mouse 
monoclonal antibody 33.28 or 31.1, in association with a conventional vaccine 
carrier . 

71. A method for immunotherapy of breast cancer in huaans 
comprising administering to humans in need thereof a vaccine having an 
effective amount of an antigen according to Claim 59 or active fragments 
thereof in association with a conventional vaccine carrier. 

72. A method for immunotherapy of breast cancer in huaans 
comprising administering to humans in need thereof a vaccine having an 
effective amount of human colon carcinoaa-associated antigen or active 
fragments thereof which is capable of binding to mouse monoclonal antibody 
33.28 or 31.3, in association with a conventional vaccine carrier. 

73. A aethod for diagnosing breast cancer in humans coaprising; 
reaoving a histological specimen from a patient suspected of 
having a breast carcinoma bearing an antigen according to Claim 
59; 

contacting the specimen with a monoclonal antibody capable of 
recognizing said antigen; 

staining the specimen with an imaunohistocheaical stain; and 
detecting the presence of the antigen- antibody coaplex by the 

stain. 

74. A aethod for diagnosing breast cancer in huaans coaprising: 
(a) removing a histological specimen from a patient suspected of 

having a breast carcinoma bearing an antigen which is capable of 
binding to mouse monoclonal antibody 33.28 or 31.1; 
contacting the specimen with mouse aonoclonal antibody capable of 
recognizing said antigen; 

staining the specimen with an imaunohistocheaical stain; and 
30 < d > dstecting the presence of the antigen-antibody coaplex. 

75. A kit for the iaaunohistocheaical detection of breast 
carcinoma comprising: 

a) aouse monoclonal antibodies 31.1 and 33.28, and aonoclonal 
antibody for carclnoeabryonic antigen; 
35 b) reagents for lmaunoper oxidase and secondary antibody; 



15 <a) 



(b) 

20 (c) 



25 



(b) 
(c) 
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c) ianrunoper oxidase ; and 

d) colorizing reagents. 

76. A aonoclonal antibody specific for a huaan colon carcinoaa - 
associaced protein antigen, wherein said antigen has the following 
characteristics : 

(i) said aonoclonal antibody recognizes epitopes of a protein 

coaponent of said antigen, and not epitopes of a carbohydrate 
component of said antigen; 
(li) said antigen is not detectable on normal huaan tissues; 
(lit) said antigen is not detectable on hua*n carcinoaa cells other than 
ovarian carcinoaa; cells; and 
(lv) said antigen is specifically iaaunogenic in humans. 

77. An antibody according to Claia 76 which is mouse aonoclonal 
antibody 33.28 or an antibody which binds specifically to the sane colon 
carcinoaa- associated epitope as that bound by 33.28. 

78. An antibody according to Claia 77 wherein said colon 
carcinoma-associated antigen is a protein having a aolecular weight of about 
61.1 kilodaltons. 

79. An antibody according to Claia 76 which is no use monoclonal 
antibody 31.1 or an antibody which bindj specifically to the same colon 
carcinoaa- associated epitope as that bound by mouse aonoclonal antibody 31.1. 

80. An antibody according to Claia 79 wherein said colon 
carcinoaa,- associated antigen is a protein having a aolecular weight of about 
72 kilodaltons, wherein said colon carcinoaa- associated antigen is a 
glycoprotein, the protein coaponent having a aolecular weight of 61.1 
kilodaltons . 

81. A pharmaceutical composition for the immunotherapy of 
ovarian cancer in hun*ns comprising a therapeutically effective amount of an 
antibody according to Claia 76 in combination with a pharaaceutically 
acceptable carrier. 

82. A huaan colon carcinoaa-associated protein antigen having the 
following characteristics: 

(1) epitopes of a protein coaponent of said antigen are capable of 

eliciting an antibody response in a aaaaallan host, but epitopes 
of a carbohydrate coaponent of said antigen are not capable of 
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eliciting said antibody response; 
(ii) said antigen is not detectable on normal human tissues; 
(iii) said antigen is not detectable on human carcinona cells other than 
ovarian carcinona cells; and 
5 (iv) said antigen is specifically immunogenic in humans. 

63. An antigen according to Claim 82 wherein said antigen is a 
protein having a molecular weight of about 61 kilodaltons. 

84. An antigen according to Claim 82 wherein said antigen is * 
protein having a molecular weight of about 72 kilodaltons. 
10 85. An antigen according to Claim 83 wherein said antigen binds 

specifically to mouse monoclonal antibody 33.28 or an antibody capable of 
binding specifically to the same colon carcinoma- associated epitope as that 
bound by mouse monoclonal antibody 33.28. 

86. An antigen according to Claim 84 wherein said antigen binds 
15 specifically to mouse monoclonal antibody 31.1 or an antibody capable of 

binding specifically to the same colon carcinoma -associated epitope as that 
bound by mouse monoclonal antibody 31.1. 

87. A monoclonal antibody against the monoclonal antibody of 

Claim 76. 

20 88. An immunoassay method for detecting a colon carcinoma- 

associated antigen capable of binding to mouse monoclonal antibody 33.28 in a 
sample comprising: 

(a) contacting said sample with an antibody according to Claim 
76; and 

25 (b) detecting said antigen by detecting the binding of the 

antibody . 

89. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 31.1 in a 
sample, comprising: 

30 (a) contacting said sample with an antibody according to Claim 

76; and 

(b) detecting said antigen by detecting the binding of the 
antibody . 

90. A method of killing cells carrying a colon carcinoma - 

35 associated antigen, comprising delivering to said cells an effective amount of 
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an antibody according to Claia 76 and a cytotoxic effector agent. 

91. A method of treating a subject suspected of having an 
ovarian carcinoma in human* bearing an antigen which is capable of binding to 
mouse monoclonal antibody 33.28 or 31.1, comprising administering co said 
subject an effective dose of the composition of Claim 81. 

92. A vaccine for immunization against ovarian cancer in humans 
which comprises an effective amount of an antigen according to Claim 82 or 
active fragments thereof in association with a conventional vaccine carrier. 

93. A vaccine for immunization against ovarian cancer in humans 
which comprises an effective amount of human colon carcinoma-associated 
antigen or active fragments thereof which is capable of binding to mouse 
monoclonal antibody 33.28 or 31.1, in association with a conventional vaccine 
carrier . 

94. a method for immunotherapy of ovarian cancer in humans 
15 comprising administering to humans in need thereof a vaccine having an 

effective amount of an antigen according to Claim 82 or active fragments 
thereof in association with a conventional vaccine carrier. 

95. A method for Immunotherapy of ovarian cancer in humans 
comprising administering to humans in need thereof a vaccine having an 
effective amount of human colon carcinoma -associated antigen or active 
fragments thereof which is capable of binding to mouse monoclonal antibody 
33.28 or 31.3, in association with a conventional vaccine carrier. 

96. A method for diagnosing ovarian cancer in humans comprising: 

(a) removing a histological specimen from a patient suspected of 

25 having an ovarian carcinoma bearing an antigen according to Claim 

82; 

(b) contacting the specimen with a monoclonal antibody capable of 
recognizing said antigen; 

(c) staining the specimen with an immunohistochemical stain; and 
30 W detecting the presence of the antigen -antibody complex by the 

stain. 



20 
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97. a method for diagnosing ovarian cancer in humans comprising 

(a) removing a histological specimen from a patient suspected of 
having an ovarian carcinoma bearing an antigen which is capable of 
binding to mouse monoclonal antibody 33.28 or 31.1; 

(b) contacting the specimen with mouse monoclonal antibody capable of 
recognizing said antigen; 

(O staining the specimen with an immunohistochemical stain; and 
(d) detecting the presence of the antigen- antibody complex. 

98. A kit for the immunohistochemical detection of ovarian 
carcinoma comprising: 

a) mouse monoclonal antibodies 31.1 and 33.28, and monoclonal 
antibody for carcinoembryonic antigen; 

b) reagents for immunoperoxidase and secondary antibody; 

c) immunoperoxidase; and 

d) colorizing reagents. 

99. A chimeric antibody specific for a human colon carcinoma- 
associated protein antigen, wherein said antigen has the following 
characteristics: 

(1) said chimeric antibody recognizes epitopes of . protein component of 
said antigen, and not epitope, of a carbohydrate component of said antigen; 

Cii) said antigen is not detectable on normal human tissues; 

(Ui) said antigen is not detectable on human carcinoma cells other than 
colon carcinoma cells; and 

(iv) said antigen is specifically immunogen in humans. 

100. A chimeric antibody according to claim 99 which is a chimeric 
mouse/human antibody Chi #1. 

101. A chimaric antibody according to claim 100 wherein said colon 
carcinoma- associated antigen is a protein having a molecular weight of 72 
kilodalton. 

102. A pharmaceutical composition for the immunotherapy of colon 
cancer in humans comprising a therapeutically effective amount of an antibody 
^cording to Claim 99 in combination with a pharmaceutically acceptable 
carrier. 
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103. An antigen according to claim 101 wherein said antigen binds 
specifically to chimeric antibody Chi #1, or a chiaeric antibody capable of 
binding specifically to the saae colon-carcinoma-associated epitope as that 
bound by chimeric antibody Chi #1. 
5 104. A monoclonal antibody against the chimeric antibody antibody 

of Claim 99. 

105. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse/human chimeric antibody Chi #1 
in a sample comprising: 

10 (a) contacting said sample with an antibody according to Claim 

99; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

106. A method* of killing cells carrying a colon carcinoma- 

15 associated antigen, comprising delivering to said cells an effective amount of 

an antibody according to Claim 99 and a cytotoxic effector agent. 

107. A method of treating a subject suspected of having a colon 
carcinoma in humans bearing an antigen which is capable of binding to 

mouse /human chimeric antibody Chi #1, comprising administering to said subject 
20 an effective dose of the composition of Claim 102. 

108. A vaccine for immunization against colon cancer in humans 
which comprises an effective amount of human colon carcinoma -associated 
antigen or active fragments thereof which Is capable of binding to mouse/human 
chimeric antibody Chi #1, in association with a conventional vaccine carrier. 

25 109. A method for immunotherapy of colon cancer in humans 

comprising administering to humans in need thereof a vaccine having an 
effective amount of human colon carcinoma- associated antigen or active 
fragments thereof which is capable of binding to mouse/human chimeric antibody 
Chi #1, in association with a conventional vaccine carrier. 



-NSDOCIC <WC 



_ .9608EHA' 



WO 96/08514 PCT/LS95/1 1554 



65 

110. A method for diagnosing colon cancer in huaans comprising: 
(a) removing a histological specimen from a patient suspected of 

having a colon carcinoma bearing an antigen according to Claim 

15; 

5 (b) contacting the specimen with a chimeric antibody capable of 

recognizing said antigen; 

(c) staining the specimen with an immunohistochemical stain; and 

(d) detecting the presence of the antigen-antibody complex by the 

stain. 

10 111. A method for diagnosing colon cancer in humans comprising: 

(a) removing a histological specimen from a patient suspected of 
having a colon carcinoma bearing an antigen which is capable of 
binding to mouse/human chimeric antibody Chi #1; 

(b) contacting the specimen with mouse/human chimeric antibody capable 
15 of recognizing said antigen; 

(c) staining the specimen with an ianunohlstochemical stain; and 

(d) detecting the presence of the antigen -antibody complex. 
112. A kit for the immunohistochemical detection of colon 

carcinoma comprising: 
20 a) mouse/human chimeric antibodies Chi #1, and chimeric 

antibody for carcinoembryonic antigen; 

b) reagents for immunoperoxidase and secondary antibody; 

c) immunoperoxidase; and 

d) colorizing reagents. 
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